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l.VI  RODUCTION 

The  studies  which  comprise  this  volume  arc  concerned  with 
the  refinements  of  a  widely  used  tool,  commonly  called  the  psycho- 
galvanometric  technique.  It  has  been  frequently  applied  to  the 
psychogalvanic  response  (PGR),  renamed  by  us  the  electro- 
dermal  response  (EDR).  These  investigations  continue  the 
series  presented  in  earlier  volumes  of  the  Iowa  Studies  as  a 
program  of  research  in  the  field  of  feeling  and  emotion.  More 
than  a  score  of  publications  within  this  area  under  the  authorship 
of  the  editor  and  his  students  are  included  in  this  program. 

Dr.  Greenwald's  dissertation  investigated  the  pertinent  prob- 
lem concerning  individual  variations  in  the  response  to  the 
continuous  affective  stimulation  of  motion-picture  situations.  In 
line  with  several  investigations  outside  of  this  laboratory  which 
have  shifted  the  emphasis  from  the  amount  of  deflection  obtained 
to  the  pattern  of  the  deflection,  he  has  devised  a  new  treatment 
of  the  data  under  the  concept  of  the  '  dermal  response  quotient.' 
lie  also  found  a  more  consistent  variability  in  the  female  group 
than  in  the  male  group,  a  subject  which  will  require  further 
investigation.  He  discovered  a  close  relation  between  the  EDR 
and  the  conscious  affective  life  as  revealed  by  analytical  verbal 
reports.  In  an  earlier  study,  the  technique  was  applied  by 
Greenwald  to  abnormal  individuals,  furnished  us  through  the 
excellent  co-operation  of  the  Psychopathic  Hospital  at  the  Uni- 
versity. While  he  found  no  relationship  between  the  EDR 
profiles  and  the  groups  of  mental  disorder,  there  were  many  indi- 
cations in  the  manic-depressive  group  that  the  responses  generally 
tallied  with  the  stage  of  the  disorder.  In  other  cases  clues  were 
obtained  in  terms  of  the  response  to  latent  complexes  in  the 
individual's  past  history.  Altogether,  then,  this  technique  fur- 
nishes us  with  a  serviceable  instrument  in  the  treatment  of 
otherwise  refractory  cases. 

Miss  Rasmus's  study  emerged  from  the  reshowing  technique 
used  in   previous  studies,   notably  the   investigation  carried  out 
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by  Dr.  W.  S.  Dysinger.  It  rested  on  the  assumption  that  much 
could  be  learned  about  affective  and  emotional  responses  by  allow- 
ing them  to  degenerate,  just  as  we  get  valuable  information  from 
a  study  of  the  gradual  development  of  emotion  as  was  done  by 
Dembo.  Both  the  verbal  response  and  the  EDR  showed  a 
decreasing  effect  of  feeling  with  increased  familiarity.  This 
decrease  was  less  evident  in  romantic  scenes  and  scenes  involving 
danger  than  in  other  types  of  episodes. 

An  irksome  problem  recognized  in  all  work  on  the  feelings 
and  emotions  involves  the  conflicting  result  from  movements 
made  during  affective  responses.  It  is  well  known  that  the  EDR 
does  not  exclusively  indicate  feeling.  Mr.  Schaefer,  therefore, 
concentrated  on  this  difficulty  and  analyzed  in  detail  the  responses 
which  are  due  to  definite  movements  made  with  or  without  affec- 
tive coloring.  Since  he  was  able  to  differentiate  affective 
responses  from  motor  responses,  but  not  motor  responses  one 
from  the  other,  a  careful  scrutiny  of  his  data  will  reward  all 
those  interested  in  this  somewhat  perplexing  subject. 

The  Editor's  first  obligations  go  to  the  students  who  so  pains- 
takingly revised  their  theses  and  put  them  into  form  for  publica- 
tion. He  owes  an  especial  debt  of  gratitude,  however,  to  Mr. 
Buxton  who  not  only  aided  in  this  process  but  also  helped  in 
critically  editing  the  manuscripts  for  the  press. 

Christian  A.  Ruckmick 

Iowa  City,  Iowa 

15  April.  1936 
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SOME    INDIVIDUAL    DIFFERENCES    IN    ELECTRO- 

DERMAL    RESPONSE    TO  CON'I  IM  OUS 

AFFECTIVE  STIMULATION 

by 

I).    Ulrica    Greenwald 

/.  Introduction.  The  literature  concerning  electrodermal 
response  has  been  summarized  by  Landis  and  DeWick  (6)  and 
Landis  (7).  A  careful  review  of  their  summaries,  'however, 
together  with  a  perusal  of  many  of  the  original  articles,  reveals 
the  fact  that  no  one  has  directly  investigated  individual  differ- 
ences with  respect  to  this  response.  The  need  for  information 
in  regard  to  basic  physiological  differences  is  imperative  and  the 
lack  of  it  tends  to  invalidate  much  of  the  previous  work.  Espe- 
cially is  this  true  of  studies  which  have  assumed  that  individuals 
were  physiologically  uniform  in  the  electrodermal  response  and 
that  variations  in  obtained  results  were  due  entirely  to  differences 
in  the  effect  of  the  stimulus  upon  mental  functions. 

It  has  been  difficult  in  the  past  to  obtain  such  data.  It  was 
necessary  first  to  secure  a  large  number  of  responses  from  each 
individual.  Furthermore,  the  investigators  generallv  used  tem- 
porally discrete  stimuli  of  a  strongly  affective  tone.  Because  of 
the  very  discreteness  of  the  stimuli  and  the  fact  that  the  period 
of  indifference  between  them  is  relatively  uncontrolled,  such 
techniques  were  inadequate  for  a  study  of  differences  specific  to 
the  individual.  Stimuli  devised  to  arouse  strong  affective  quali- 
ties tend  to  produce  maximal  electrodermal  responses  in  all  Os, 
with  the  result  that  they  conceal  responses  of  smaller  magnitude. 
It  is  possible  that  these  minor  variations  are  as  characteristic 
of  the  individual  as  the  maximal  ones  which  he  exhibits  when 
strongly  stimulated. 

Basic  changes  and  improvements  in  technique  were  introduced 
by  Ruckmick,  who  exercised  greater  temporal  control  over  the 
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experimental  situation  by  using  musical  reproductions  as  stimuli. 
Later  Dysinger  and  Ruekmick  (2)  utilized  motion  pictures  to 
attain  the  same  control.  These  investigators,  however,  studied 
electrodermal  responses  only  in  relation  to  specific  points  in  the 
continuously  changing  situation.  Greenwald  (3)  introduced  the 
technique  of  recording  all  dermal  changes  during  continuous 
stimulation.  The  technique  was  applicable  for  an  interval  of 
considerable  length  and  a  method  was  provided  for  the  presenta- 
tion of  mild  continuous  stimuli  during  the  desired  period.  For 
the  first  time  individual  differences  in  electrodermal  response 
could  be  studied  adequately. 

We  hoped,  therefore,  that  the  experiments  reported  here  would 
aid  us  to  discover  differences  due  not  necessarily  to  the  arrange- 
ment of  stimuli  but  to  basic  physiological  and  mental  character- 
istics of  the  Os.  A  second  purpose  was  to  determine  whether 
sex  groups  differed  in  this  response  and,  if  so,  how  greatly. 
Previous  studies,  e.g.,  Dysinger  and  Ruekmick  (2),  Porter  and 
Copeland  (8),  and  Wechsler,  Crabb  and  Freeman  (11)  have 
reported  sex  differences  in  electrodermal  response,  related  to 
type  of  stimulus  as  well  as  to  variations  in  age.  The  question 
of  basic  physiological  differences,  however,  remained  unsettled. 
We  further  wanted  to  determine  which  method  of  treating 
electrodermal  response  data  was  most  reliable. 

77.  Method.  The  method,  in  brief,  was  to  record  all  dermal 
changes  in  an  adult  0  during  a  period  of  constant  stimulation 
by  motion  pictures.  On  two  days  recordings  were  made  during 
similar  pictures  for  the  purpose  of  validation.  Twenty  Os,  10 
of  each  sex,  were  used. 

In  order  to  make  a  rigorous  experimental  attack,  graduate 
students  were  selected  to  serve  as  Os.  It  was  assumed  that  such 
Os  would  show  a  greater  degree  of  affective  maturity  than  a 
random  adult  population.  The  electrodermal  response  is  usually 
a  part  of  general  bodily  excitement  which  may  accompany  affec- 
tive processes.  Therefore  if  any  real  difference  in  this  indicator 
appeared  in  such  a  mature  group,  it  is  probable  that  true 
differences  would  exist  in  an  entire  adult  population. 

Since  we  did  not  wish  to  investigate  the  response  in  its  rela- 
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tion  tn  the  stimulus  bul  merely  the  general  character  of  the  indi- 
vidual's responses,  the  motion  picture  situation  with  continuous 
recording  of  the  electrodermal  changes  was  used.  Motion  pic- 
ture stimuli  were  chosen  in  preference  to  music  because  they 
were  likely  to  invite  maximal  attention  over  longer  periods 
of  time. 

The  motion  pictures  selected  as  stimuli  in  amused  mild  affec- 
tive qualities  in  an  adult  group.  They  consisted  of  four  reels 
of  'western  cowboy  '  scenes  so  c<  instructed  that  the  first  two 
reels  formed  a  complete  story  and  the  second  two  a  sequel  to  it. 
Although  the  films  were  of  the  older,  silent  type,  they  proved 
interesting  enough  to  hold  attention  and  yet  not  exciting  enough 
to  arouse  any  great  degree  of  affectivity.  Mild  stimuli  of  this 
sort  were  chosen  so  that  the  variations  in  dermal  activity  would 
be  moderate  if  they  were  due  entirely  to  affective  states.  Thus 
any  individual  differences  discovered  should  be  of  real  signifi- 
cance. Conversely,  however,  no  difference  might  have  meant 
either  that  the  stimulus  was  inadequate  or  that  no  individual 
differences  existed. 

Verbal  reports  were  requested  from  all  Os,  since  these  reports 
are  the  only  generally  recognized  criteria  of  affectivity  and  since 
the  data  concerning  O's  experiences  were  valuable  in  interpreting 
his  dermal  responses.  Furthermore,  because  of  this  activity, 
the  Os  took  the  experiment  more  seriously  and  gave  better  atten- 
tion to  the  stimulus.  It  was  necessary  to  train  Os  in  a  similar 
situation  prior  to  the  actual  recording  until  they  could  report 
readily  under  experimental  conditions. 

///.  Apparatus.  In  recording  electrodermal  changes,  a  form 
of  the  apparatus  described  by  Greenwald  (  5  )  was  used.  The 
electrical  circuit  here  used  was  identical,  but  the  camera  of 
Wechsler's  psychogalvanograph  was  employed,  with  the  Wheat- 
stone  bridge  disconnected.  This  camera  had  been  modified  in 
our  laboratory  ( 3 )  to  use  cheaper  sensitized  paper  rather  than 
Kodak  film.  An  automatic  motor-driven  timing  device  replaced 
the  usual  mercury  contact  metronome. 

In  a  review  of  the  literature  Greenwald  (4)  lias  shown  that 
present   investigators   demand   certain   electrical    refinements    for 
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valid  and  comparable  measurements.  Our  apparatus  met  these 
requirements.  It  was  set  up  in  an  experimental  laboratory  con- 
sisting of  two  rooms  arranged  as  a  small  motion-picture  theater. 
The  larger  room  contained  a  number  of  chairs.  A  projection 
screen  (4l/2  x  3*4  ft.)  coated  with  aluminum  paint  was  mounted 
on  the  wall  at  one  end  of  the  room.  At  the  other  end  a  door 
led  to  a  smaller  projection-booth  which  was  insulated  from 
the  larger  room  by  a  double  celotex  wall.  0  was  alone  during 
the  presentation  of  the  picture  and  E  could  watch  him  from  the 
projection  room  windows  while  attending  to  the  recording 
apparatus. 

Since  we  desired  to  record  verbal  observations  at  a  time  when 
E  would  not  be  present  in  the  observation  room,  a  microphone 
was  placed  near  O's  mouth.  The  input  to  this  microphone  led 
through  a  vacuum  tube  amplifier  to  E's  head-phones.  The 
amplification  was  sufficient  to  conduct  sounds  of  very  weak 
intensity,  as  weak  as  those  of  breathing  changes.  Although  the 
presence  of  the  microphone  complicated  the  situation,  it  did  not 
seem  to  arouse  an  undesirable  attitude  in  the  adult  group.  The 
amplifying  apparatus  was  a  modified  form  of  hearing  aid 
recently  described  (10). 

Through  a  double  glass  window  a  Model  A  Kodascope,  using 
a  200  watt  lamp,  projected  the  stimulus  pictures  upon  the  screen. 
Although  this  machine  was  not  as  quiet  in  operation  as  some 
of  the  newer  types,  the  insulation  of  the  projection  room 
permitted  only  a  faint  sound  to  reach  O. 

Tn  order  to  permit  identification  of  the  parts  of  the  picture 
at  which  dermal  responses  occurred,  a  method  of  synchronizing 
the  projector  with  the  recording  film  was  devised.  This  con- 
sisted of  a  system  of  speed  reducing  gears  driven  by  the  pro- 
jector. During  each  revolution  the  slowest  shaft  of  this  system 
closed  a  mercury  key  which  flashed  a  light  at  certain  scenes  in 
the  picture  and  marked  these  points  on  one  edge  of  the  photo- 
graphic record.  On  the  other  edge  of  the  film  a  similar  light 
circuit,  closed  by  a  hand  key,  served  to  indicate  places  at  which 
observations  were  made.  The  complete  photographic  record  thus 
included  the  dermal  response-curve,  vertical  bars  to  indicate  time 
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intervals,  points  of  synchronization  with  the  picture,  and  similar 
points  denoting  ( >'s  rejx  irts. 

//'.  Experimental  procedure.  Since  the  Os  gave  verbal 
reports  during  these  experiments,  it  was  necessary  that  those 
unskilled  in  mental  inspection  l>e  given  smne  degree  of  training 
and  that  those  who  were  already  skilled  gain  ^>n\c  practice  in 
the  motion  picture  situation.  Training  sessions  for  each  0 
varied  indirectly  in  number  with  the  person's  ->k ill  in  observation. 

In  these  training  periods  two  reels  of  motion  pictures  were 
used,  differing  in  content  from  those  in  the  recording  series. 
The  reels  were  a  comedy  entitled  'The  Bathing  Beach  Boob,' 
which  contained  the  usual  series  of  disconnected  misadventures 
considered  humorous  in  the  'movies'  of  1926.  Since  the  Os 
were  adults,  affective  elements  connected  with  humor  seldom 
were  present  and  the  picture  proved  to  be  a  very  poor  stimulus 
for  any  hut  purely  cognitive  associations.  Each  0  went  through 
one  or  more  training  periods  until  he  could  report  bodily  changes 
■as  slight  as  those  aroused  by  this  stimulus.  It  was  not  assumed 
that  the  Os  were  thus  equalized  as  to  skill  in  observation  but 
/:  was  fairly  well  assured  that  each  person  possessed  a  minimum 
degree  of  this  ability. 

As  an  introduction  during  the  first  training  period,  E  read 
to  0  a  general  explanation  of  the  purpose  of  the  experiment 
and  of  the  report  expected  from  him.  0  was  invited  to  inter- 
rupt with  questions  during  the  reading  and  at  these  points  E 
explained  more  fully  what  was  desired.  Emphasis  was  placed 
on  the  fact  that  no  stimuli  other  than  the  motion  pictures  would 
be  presented. 

0  then  was  seated  in  an  ordinary  classroom  armchair  to  which 
the  electrodes  and  microphone  were  attached.  According  to  the 
standard  technique,  his  left  palm  was  cleaned  with  95%  ethyl 
alcohol  and  the  electrodes  adjusted.  The  microphone  was  moved 
into  place  and  the  projector  started.  During  the  training  periods, 
/:  remained  in  the  room  with  0,  giving  further  instruction  as 
to  the  type  of  data  desired  and  asking  occasional  questions  when 
the  observations  were  obscure. 

Previous  to  the  reading  period,   while  he   was   adjusting  the 
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electrodes  and  the  microphone,  E  briefly  instructed  0  to  report 
sensations,  of  the  cutaneous,  kinesthetic  and  visceral  types  with 
their  approximate  location  and  degrees  of  pleasantness  or 
unpleasantness,  imagery  of  various  sorts,  apprehensions  or  antici- 
pations, and  degrees  of  interest.  O  was  informed  that  certain 
of  his  observations  would  be  noted  by  means  of  the  microphone 
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Fig.  1.    Record  showing  effect  of  chuckling  and  speech  (R  39,  RT",  F) 

pick-up.  Any  further  questions  were  answered.  E  then  went 
into  the  projection-room  and  started  the  recording  apparatus  and 
the  projector.  During  the  experiment,  O's  movements  were 
noted  and  his  reports  written  down.  After  each  reel,  a  period 
of  15  to  17  min.,  a  brief  rest  was  given  and  the  observations 
discussed  for  the  purpose  of  explanation  and  amplification. 
Memory  images  which  could  not  be  reported  easily  at  the  time 
of  arousal  were  obtained  in  detail  at  this  time.  The  second 
recording  period  was  from  one  to  three  days  later,  at  which 
time  the  sequel  picture  was  shown.  The  instructions  and 
procedure  were  identical  with  those  for  the  first  recording. 

A  great  variety  of   introspective  observations  was   requested 
for   two   reasons :     ( 1 )    since   the   stimuli   were   mild,    we   were 
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doubtful  as  to  just  what  responses  they  might  arouse;  and  (2) 
the  material  O  reix>rted  was  not  basic  to  the  main  aim  of  the 
investigation,  hut   ua>  used  chiefly  in  interpreting  results. 

/ '.  Data.  The  data  collected  were  thus  of  two  kinds,  electro- 
dermal  responses  and  verbal  observations.  Both  of  these  were 
synchronized  with  the  stimulus  picture  and  with  each  other. 
Thus  three  analyses  were  possible.  The  dermal  responses  could 
be  studied  in  relation  either  to  the  point  in  the  stimulus  picture 
where  they  occurred,  or  to  the  verbal  observations  accompanying 
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Fig.  2.    Record  showing  no  effect  of  chuckling  and  speech  (R  39,  RT2,  F) 

them.  Thirdly,  the  verbal  observations  could  be  correlated  with 
the  stimulus  picture.  In  this  research,  we  analyzed  only  the 
dermal  responses  and  the  verbal  observations  which  accompanied 
them. 

All  dermal  changes  due  to  movement  and  laughter  have  been 
eliminated  in  the  calculations  below.  Gross  bodily  movements 
always  caused  galvanometric  deflections,  while  minor  ones  did 
not  always  do  so.  Laughter  or  chuckling  might  or  might  not 
be  accompanied  by  a  deflection.  Figs.  1  and  2  were  taken  from 
the  same  record  to  illustrate  this  fact.  In  Fig.  1,  at  points  13 
and   15,   0   was  chuckling  with  a  heartiness  which   sounded  to 
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E  about  equal  in  intensity  to  that  in  Fig.  2,  points  9  and  10. 
Yet  Fig.  2  shows  no  galvanometric  deflection  while  the  first 
one  does.  In  Fig.  1,  at  point  14,  O  reported  a  'thrill  '  accom- 
panying the  humorous  response.  We  concluded  from  this  and 
other  similar  examples  that  the  humorous  responses  in  the  two 
instances  differed  in  physiological  organization.  This  conclu- 
sion  was   somewhat    justified   when   we    snmmated   the    number 


Fig.  3.     Record  accompanied  by  definite  affective  tone  (R  60,  RT1,  F) 

of  verbal  reports  of  humor,  amusement,  and  laughter  and  noted' 
how  many  of  these  were  accompanied  by  dermal  responses.  Of 
the  total  under  these  categories,  there  were  108  reports  which 
were  concomitant  with  dermal  responses  and  only  25  which 
were  entirely  unaccompanied  by  dermal  changes.  Although  these 
figures  showed  no  exact  relationship  between  the  feeling  of" 
amusement  or  humor  and  the  dermal  response,  they  did  suggest 
that  the  latter  is  often  a  part  of  the  physiological  pattern  in 
the  expression  of  humor,  but  not  always  a  member  of  such  pat- 
terns. There  is  some  evidence  for  a  hypothesis  that  laughter, 
humor,  or  amusement  have  a  different  physiological  organization,, 
rather  than  being  different  in  degree  only. 
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Some  investigators  who  have  used  the  EDR1  technique 
believe  that  the  movements  of  unaffective  speaking  result  in  a 
galvanometric  deflection  which  may  be  interpreted  as  a  dermal 
response.  Our  evidence  is  againsl  tins  possibility.  In  the 
majority  of   dermal   responses  accompanied   by   verbal   reports, 

speech  occurred  from  5  to  10  sec.  after  the  initiation  of  the 
dermal  drop  in  resistance.  This  fact  alone  is  evidence  against 
the  hypothesis  that    EDRs  are  due  to  simple  Speech  movements 


15 


16 


Fig.  4.     Record  accompanying  affective  mental  images   (  K  37.  BT2,  M  i 

Fig.  2  shows  several  instances  of  speech  unaccompanied  by  a 
dermal  change  and  in  Fig.  1  are  two  similar  examples  (points 
12  and  16).  From  the  data  here  presented  the  EDR  evidently 
does  not  occur  with  unaffective  speaking,  although  further 
research  would  be  necessary  to  establish  the  point  conclusively. 

Figs.  3  and  4  show  some  EDRs  of  definite  affective  tone. 
so  described  in  the  accompanying  verbal  reports.  In  Fig.  3  the 
report  at  point  2  was  a  '  feeling  of  tension  in  the  muscles  of 
the  jaw  '  and  at  point  3.  a  '  suspense.'  These  affective  changes 
were  quite  intense,  as  indicated  by  both  the  record  and  the  verbal 

1  In  the  following  discussion  EDR  has  heen  substituted  for  the  term  '  electro- 
dermal  response.' 
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reports.  Fig.  4  illustrates  verbal  reports  of  two  mental  images 
which  were  toned  affectively.  At  point  15,  O  reported  visualiz- 
ing a  girl  who  somewhat  resembled  the  heroine  in  the  picture 
and  whom  he  remembered  unpleasantly.  At  point  17,  a  checkered 
shirt  worn  by  a  character  in  the  picture  had  caused  O  to  image 
a  valuable  blanket  that  had  been  stolen  from  him.  The  EDR 
was  a  part  of  the  total  affective  feeling  relived  whenever  these 

at  point  21,  was  another  example 


linages  were  aroused. 


Fig. 
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Fig.  5.     An  EDR  correlating  with  a  visual  image  (R  36,  BT1,  M) 

of  a  visual  image  correlating  with  an  EDR.  Here  O  visualized 
a  definite  cot  upon  which  he  had  lain  while  acting  as  O  in  other 
experiments.  The  response  was  called  up  by  two  separate  views 
of  a  cot  in  the  stimulus  picture  and  0  reported  at  the  time  of 
the  second  arousal.  Two  response  dips  are  seen  in  the  curve, 
the  second  at  the  time  of  the  report.  Instances  such  as  these 
indicate  that,  in  spite  of  instructions,  many  feeling  changes 
occurred  which  remained  unreported. 

VI.  Analysis  of  EDR  data.  The  dermal  response  records  were 
read  in  ohmage  units  and  reported  in  percentage  of  change 
from    the   basic    resistance,    as    is    customary    in    the    treatment 
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of    these    data.      All    analyses    were    made    in    terms    of    these 
percentage  units. 

With  our  apparatus  it  was  possible  to  read  a  minimum  varia- 
tion of  50  "Inns.  Although  each  record  contained  a  number 
of  these  small  variations,  they  were  difficult  to  read  accurately 
and  were  sometimes  due  to  voltage  changes  in  the  power  supply. 
For  these  reasons  an  arbitrary  lower  limit  of  300  ohms  was 
fixed  as  the  minimum  change  which  would  he  considered  a 
dermal  response. 

Though  each  EDR  record  was  unique  in  form,  certain  similari- 
ties were  at  once  apparent.  In  determining  the  besl  method  of 
treating  these  record-  statistically  so  as  to  preserve  their  dif- 
ferences and  similarities,  several  methods  previously  used  were 
tried  and  discarded.  Three  measures,  the  total  number  of 
responses,  their  mean  value,  and  the  standard  deviations  from 
this  mean  proved  the  most  descriptive. 

Table  I  shows  the  number  of  responses  and  their  mean  values 
for  20  Os.  The  mean  is  considered  the  most  -table  measure 
of  central  tendency  and  also  the  best  to  describe  any  aggregate 
of  discrete  measures.  Thus  it  should  be  the  best  measure  for 
our  study  of  individual  differences.  However,  the  number  of 
responses  also  varied  greatly,  as  Table  I  shows,  the  range  being 
from  2  to  83  for  one  reel  of  stimulus  picture.  This  fact  sug- 
gested that  X  also  could  be  used  as  a  measure  of  individual 
differences,  unless  it  correlated  well  with  the  mean,  in  which 
case  they  might  he  almost  equivalent  measures.  Such  was  not 
the  case.  The  correlation  between  the  mean  response  and  the 
number  of  responses  was  r=.28±.13.  This  was  a  low  correla- 
tion and  hardly  to  be  expected  in  view  of  the  fact  that  X  was 
a  factor  in  computing  the  mean  and  therefore  might  increase 
the  relationship.'  Although  there  was  a  relationship  between 
the  two  measures,  we  concluded  that  we  were  justified  in  using 
both  in  describing  the  data. 

In  this  connection  it  was  interesting  to  note  that  the  correla- 
tion between  the  sum  of  the  responses  and  the  number  of 
res].,  .uses  was  /-=.70it,05.  It  was  at  once  apparent  from  this 
closer  relationship  that  the  mean  response  would  be  more  valu- 


12  D.  ULRICH  GREEN WALD 


X 

CM  00 

o  oo 

fN]  fC  fO 

r^  co 

co  rj 

o  oo  oc 

r^ 

rv. 

CO 

-1 

X 

oo     • 

00       • 

NO        •        • 

NO        • 

00       • 

in     •     • 

•J— H) 

HH      « 

C   cy 

ON 

o 

T-H    Otv 

CM 

CO 

t-h  CM  O 

in 

T-H 

T-H 

T-H 

i — i 

•— i 

T-H     T-H 

T— 1 

T-H 

n  vi 

X 

C 

TH     C 

— 

CO  in 

co  ON 

NO  CM  O 

in  f 

O  00 

in  —  >-H 

T-H 

o 

CC 

a 

X 

t-H 

t-H 

CM      •      • 

»— i 

w^ 

fN|          .          . 

«  S 

PO 

CM 

co  <M 

co 

CN) 

CO   CN) 

CC 

00 

— ,     — 
0J    u 

HH 

•U 

I— 1 

rt 

1— 1 

s^ 

rv,  Tf 

o  rv.  cm 

<—•     1-H 

ON  o 

OnO  On 

CC 

in 

CM 

'   ,    1U 

> 

— 

NO        • 

m     -     • 

s^ 

m     • 

CM      •      • 

T— 

5  5 

T-H 

>* 

.—1  C\)  tv. 

oo 

T-H 

t-H  on  co 

T-H 

CNJ 

T-H 

^ 

~ 

T-H 

T-H 

~ 

»— 1 

> 

C  m 

00  m 

T  On  00 

i-H  ^r 

cn)  00 

co  c^)  r^ 

r^ 

CN) 

o 

bo  cu 

s  i- 

co      • 

co      • 

rv.      •      • 

»— t 

co      • 

TJ-        •        • 

1 — 1 

^  rt 

X 

00 

in 

NO  CM 

CM 

Tf 

"3-CM 

o 

o 

"O 

•-H 

T-* 

id 

■— < 

-  c/: 

> 

00  rv. 

On  t-h 

rv.  m  cn 

f^  C 

T-H   ■»*■ 

oo  r^  o 

ON 

•<* 

CN 

CT3 

co      • 

CN1         ■ 

NO         •         • 

CN)          • 

CN)         • 

-3F     •     • 

X 

rv. 

tv. 

rv.  NC 

NO 

in 

in  co 

cd 

CC 

CMrt 

> 

pg  >— i 

■*  00 

NO  T  CO 

r^  co 

CM  On 

CN   ON   NC 

CO 

00 

NO 

H    „ 

X 

VO       ■ 

NO        • 

T— 

r^     ■ 

CO       • 

in     ■     • 

1—1 

Ci    c« 

ON 

rv. 

—  CO  nC 

cc 

CO 

t-h  oc  in 

CO 

rv. 

oj 

r~ ' 

■ — ' 

> 

Tt  lO 

r^l- 

—  O  00 

i— i  i—t 

CO  CN) 

ON  On  CN 

rh 

00 

o 

o 

t— t 

I"        • 

NO        • 

1 — 1 

in     • 

t^     • 

cm      •      • 

T-H 

oj  <u 

X 

"* 

in 

— <  m  rv. 

CNJ 

o 

.-hOCs 

rv. 

T-H 

Z  »- 

"o 

1-H 

I-H 

i-H 

»— 1 

t-H 

i — i 

—H 

.    <** 

o 

M 

_*  o 

t— > 

oo  cm 

co  i-i 

•— '  On  On 

"*  o 

O  I'M 

**•  00  t— 

^c 

rv. 

T 

i-  t- 

<^> 

~i     • 

CM 

in 

T-H 

rv,         .        . 

_c    o 

CM 

X 

no 

co  in 

""o 

t^ 

oc  r^ 

CO 

CO 

H  ^ 

M-, 

M  s 

c 

c  c 

<cu 
t*3 

1    1 

CM  >o 

00  O 

C  rv.  rv. 

cm  n- 

J^  o 

cto 

CO 

CM 

CO 

*3  cu 

X 

O 

rv. 

rv,  CO 

CO      ■ 

CO 

-r     ■     • 

ON  t 

^, 

m 

S^S6 

S 

' — ' 

t-H 

[/> 

c 

•H     t/! 

h— 1 

■<t  c 

On  i— i 

CO  C  O0 

o  •<*■ 

NC  O 

in  t-h  (V) 

in 

CO 

NO 

**»5  s 

X 

t— < 

t-h 

rO      ■       ■ 

r,,         . 

CM      • 

m     •     • 

00 

LT> 

O  rt 

On 

r^ 

CC  nC 

in 

-o 

t—      M 

X 

On  t-1 

in  in  co 

O  On 

fON 

co  f  in 

ON 

o 

;    R 

used 
desi 

c-5 

-T       • 

CO      • 

CO      •      • 

1-       ■ 

m     • 

on     •     • 

1 — . 

"       ^ 

*4) 

rv. 

OO 

tv.  co 

00 

On 

ON  CO 

c 

On 

M  5 

» — 

a 

~"Z>Ji 

r-> 

—  ~~ 

X 

ON  tv. 

no  oo 

in  oo  oo 

Tt-  O0 

CO  CM 

NIO00 

o 

CC 

o 

u 

a 

t— . 

CM      •       • 

1-^ 

T— t 

CN)           •           • 

t^h 

"  -  C 

HH 

CM 

cm 

CM  t-h 

•— 1 

CO 

CN)    ^H 

CN 

O 

3   C  — 

^ 

1~* 

.013.2 

S 

H  ft 

H- 1 

ON  Tf 

rv.  cm 

NO  O0  — ' 

in  oo 

Cn)  in 

rx  cm  o 

in 

CT} 

in 

be  2 

t3 

1—1 

^        " 

■*     • 

On       •      ■ 

CM      • 

CN)       •       • 

bf'?.  > 

> 

CO 

CM 

CM  00 

NO 

00 

00  -4- 

rv. 

rO 

C  cu 

e 

■""t 

•— ' 

«— i 

iH^'o 

s^ 

S^T-, 

<sj 

t-H 

no  oo 

O  Tf 

NOrtO 

CO  NC 

cn)  CO 

O  ON  CO 

■c 

lO 

NO 

CU  TJ 

■*     v-  cn 
u 

«£} 

H^ 

rv.    • 

NO        • 

CO       •        • 

nO     • 

sC 

ro      •       ■ 

CM 

> 

-t- 

m 

t-h  m  >— ■ 

t 

in 

•—  -^J"  CO 

nC 
C^l 

Kg* 

3  c  *- 

l 

o  8!  * 

O  ON 

00  "!f 

CO  00  oo 

t^.  r^ 

•*  O 

— i  "3-  NO 

NO 

ro 

CO 

"E.  -,  — . 

> 

<M       • 

<^1     .     . 

co      ■ 

TJ-         ■         . 

^  um 

. 

CM 

m 

©  -1- 

On 

CO 

cn)  r^ 

CM 

rO 

u-5  C 

>—* 

-~* 

^^ 

1 — 1 

T— T 

w 

=  :  = 

T-H  Tf 

rv,  oo 

r^i^  ■* 

cn|  On 

in  m 

r^  no  ■<*• 

CC 

ro 

m 

> 

C^j        ■ 

CM       • 

in 

T      ■ 

CM      ■ 

NO        •        ■ 

r«     > 

< 

t-h 

NO 

on  r^ 

CO 

O 

CN)r^ 

m 

i-O 

*"     _■     — 

u  rt  •- 

H 

T— 1 

■ 

^H 

*" ' 

> 

rv.  no 

On  rv. 

NOC-IO 

in  i^ 

CM  t^ 

NiHiC 

^H 

ro 

rf 

NO      • 

rr      • 

r— t 

t-^     - 

NO        • 

co      ■      • 

T 1 

^H     C  l_ * 

rv. 

NO 

^N^- 

o 

co 

T-H    CM    f^ 

NO 

,  RT 

Battli 
ely. 

t— < 

m  jjs 

cm  oc 

NC") 

CM  W 

<M  in 

1"  CO  00 

m 

i— 

oo 

+*      i* 

— 

t— i 

CM       • 

CO       ■       • 

CO      • 

TT      • 

r^     • 

cu       O 

1—1 

■* 

NO 

NC  ■* 

in 

oo 

tv.^r 

NO 

o 

—    Cu    u 
th     l; 

l)3t 

rv,  m 

NO  NO 

co  ^1  CM 

CO  CO 

t^  t^ 

00  to  t^ 

in 

VC 

rv 

"|S 

•— H 

co 

NO        • 

o     •     • 

t^     ■ 

NO        • 

CO      •      • 

CM 

(rt 

CO 

■* 

^  -5T  CN) 

in 

CO 

t-h  -rj-  cn) 

-cr 

CM 

£, 

the 

ition 

Ccm 

ON   Tf 

On  CO  00 

o  oc 

NO  CM 

m  o  oo 

CO 

On 

NO 

_3  S-r 

—I 

rv]       . 

in      . 

t^      •       • 

in     • 

rv.    • 

CN)            •            . 

•j— H 

"?  u-  v 

in 

in 

in  co 

NO 

r^ 

-HNTf 

in 

rv. 

4-1 

°  S-S 

_-    Cu 

o  «J  i: 

rXS 

cmXS 

AM 

~x£ 

CM^S 

s 

S 

o 

erti 
IT  r 
nda: 

H 

H 

fH 

H 

H 

H 

X 

X 

T-P-l  « 

« 

« 

Cd 

CQ 

CQ 

pq 

a 

CM~ 

1 

cm" 

i 

•a 

CO 

1—, 

•j— i 

c 

►H-- 

H 

H 

tp 

IM 

« 

m 

'cn 

t/3  n 

INDIVIDUAL  DIFFERENCES  l\   ELEi  TRODERMAL  RESPONSE    13 

able  in  describing  the  data  than  the  sum  of  responses,  when 
either  was  used  in  connection  with  N.  The  SDs  of  the  means 
also  were  calculated.  These  were  found  to  be  large  in  com- 
parison  with  the  mean  value  from  which  they  were  taken,  thus 
demonstrating  the  great  variability  of   the   responsi 

As  an  indication  of  the  relative  reliability  of  the  three  meas- 
ures, postulating  that  our  two  experimental  situations  were 
equivalent,  coefficients  of  reliability  were  obtained  between  values 
in  the  two  parts  of  the  experiment.  The  correlation  between 
the  means  from  R.T1-2  and  those  of  BT1— 2  was  r=.68±.08.  A 
similar  correlation  between  the  numbers  of  responses  to  the  two 
pictures  gave  r=.79±.06,  while  for  the  SDs  the  coefficient  was 
only  .01  ±.10.  Thus  we  saw  that  of  the  three  measures,  the 
mean  response  and  number  of  responses  had  the  highest 
reliability,  although  neither  was  extremely  reliable. 

The  standard  error  of  estimate  for  the  mean  response  to  each 
reel  was  1.9.  Thus  the  chances  are  68  in  100  that  the  mean 
obtained  on  such  an  experiment  was  within  1.9  points  of  the 
'  true  '  mean  and  it  was  almost  perfectly  certain  that  the  obtained 
mean  lay  within  5.7  points  of  the  '  true  '  mean.  The  standard 
error  of  estimate  for  N  was  19.  With  this  measure  the  chances 
are  68  in  100  that  the  obtained  N  was  within  19  points  of  the 
'  true  '  N  and  it  is  nearly  certain  that  the  obtained  N  was  within 
57  points  of  the  '  true  '  N.  Similarly,  the  measure  of  variation, 
SD,  had  a  standard  error  of  estimate  of  2.8.  Here  the  chances 
were  68  in  100  that  the  obtained  variation  was  within  2.8  points 
of  the  '  true  '  SD  and  it  is  almost  certain  that  it  lay  within  8.4 
points  of  the  '  true  '  SD. 

Because  each  standard  error  of  estimate  is  so  large,  in  com- 
parison with  the  mean  from  which  it  is  derived,  the  above 
analysis  showed  very  clearly  the  futility  of  using  one  of  these 
three  measures  as  an  index  of  O's  EDR  activity  in  a  mild 
stimulus  situation.  Since  X  and  the  mean  were  most  reliable 
and  easiest  to  obtain,  several  different  combinations  of  them 
were  tried  in  an  effort  to  obtain  a  single  measure  which  would 
be  an  adequate  index  of  the  dermal  response  activity  of  any  indi- 
vidual.    The  best  measurement  discovered  was  a  simple  division 
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of  N  by  the  mean,  which  we  called  the  '  dermal  response  quo- 
tient.' These  quotients  2  for  each  stimulus  picture  are  given  in 
the  second  and  third  rows  from  the  bottom  of  Table  I. 

The  correlation  between  these  quotients  for  the  two  stimulus 
pictures  was  r=.92±.02.  This  was  fairly  high  when  one  con- 
sidered the  many  possible  differences  between  the  two  experi- 
ments, i.e.,  inequality  of  stimuli,  change  in  attitude,  different 
times  of  day,  chance  individual  variations,  etc.  It  was  clear 
that  this  measure  gave  a  more  reliable  index  of  EDR  activity 
than  any  of  the  other  separate  measures. 

We  tried  to  discover  some  statistical  justification  or  condemna- 
tion for  this  quotient  to  make  certain  that  its  higher  predictive 
value  was  not  merely  a  statistical  artifact.  The  literature  in 
mathematical  statistics  was  found  to  contain  little  information 
which  would  be  applicable  and  it  appears  that  the  solution  of 
the  equations  necessary  to  answer  our  question  would  be  the 
equivalent  of  a  doctorate  thesis  in  that  field.  However,  the 
evidence  at  hand  argues  against  the  belief  that  the  gain  in  relia- 
bility was  due  only  to  mathematical  juggling  and  not  to  a  more 
valid  way  of  expressing  the  data. 

A  simple  calculation  will  show  that  the  dermal  response  quo- 
tient obtained  by  dividing  the  number  of  the  responses  by  their 
mean  is  equivalent  to  squaring  N  and  dividing  this  square  by 
the  sum  of  all  of  the  responses.  Thus  a  higher  reliability 
resulted  when  N  was  given  its  squared  weight  with  respect  to 
the  total  amount  of  deflection.  One  statistical  explanation  of 
this  fact  was  that  the  original  data  for  either  N  or  M  gave  a 
curvilinear  regression  and  when  these  data  were  used  in  a 
product-moment  formula  the  result  was  a  spuriously  low  correla- 
tion. If  this  were  true,  then  possibly  the  regression  was  made 
more  rectilinear  when  the  quotient  data  were  used.  Inspection 
of  the  scatter-diagrams  in  the  case  of  N,  M,  and  the  quotient 

2  D  arrow  and  Heath  (1)  have  used  a  'recovery-reaction  quotient'  which  they 
obtained  by  dividing  the  increase  in  ohmage  resistance  during  the  three  seconds 
following  the  peak  of  the  reaction  by  the  decrease  in  ohmage  resistance  from 
the  stimulus  to  the  peak.  This  quotient  was  used  in  an  effort  to  cancel  the 
effects  of  the  physiological  factor  in  the  electrodermal  response.  However,  it 
did  not  correlate  well  enough  with  other  measures  to  be  valuable  in  predictions. 
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values  shows  that  this  explanation  is  possible,  bul  the  number 
(1|  0s  was  too  small  to  permit  a  more  definite  statement.  How- 
ever,  the  scatter-diagram  of  the  quotienl  values  shows  the  regr< 
sion  to  be  quite  rectilinear  and  thai  values  to  cluster  more  closely 
about  the  line  of  regression  than  in  the  case  of  the  other 
measures. 

\  possibility  -till  remained  that  tin-  square  of  X  was  not  the 
optimal  weight  and  that  a  still  greater  increase  of  X's  relative 
value  would  result  in  a  higher  reliability.  Therefore  N  was 
cubed  and  divided  by  tin-  sum  of  the  responses  for  each  indi- 
vidual, i.e.,  X  was  squared  before  being  divided  by  the 
mean.  The  reliability  of  the  data  treated  thus  was  reduced  to 
r=.7\±.()7 .  In  this  case  the  scatter-diagram  showed  a  skewed 
distribution.  This  skewing  when  X  is  cubed  also  argues  that 
the  quotient  distribution  approximates  normalcy. 

It  appeared  from  this  reasoning  that  for  optimal  reliability 
X  must  he  weighted  in  relation  to  the  sum  of  the  responses  by 
an  amount  somewhere'  between  its  raw  value  and  its  cube,  with 
its  square  having  the  advantage  of  giving  a  high  reliability  and 
beiiiL;  easy  to  obtain.  The  reliability  of  the  raw  X  divided  by 
the 'sum  of  the  responses  was  close  to  that  of  the  reliability  of 
the  mean  i  -  X  )  which  consistently  has  an  inverse  ratio.  This 
reliability  was  shown  above  to  he  r=.68±.08.  Reasoning  from 
these  three  correlation  coefficients  and  from  the  scatter-diagrams 
we  may  suspect  that  the  optimal  weight  of  X  approximates  its 
square.  However,  a  more  exact  weighting  must  await  much 
further  calculation  upon  more  extensive  data. 

The  above  dermal  response  quotient  correlation  indicated  that 
each  0  tended  to  rank  at  the  same  place  in  the  group  in  the 
two  experiments.  This  is  confirmed  by  Table  I.  Eleven  per- 
ns showed  a  quotient  gain  while  nine  showed  a  loss  in  the 
second  experiment.  The  greatest  gain  was  5.1  points  and  the 
greatesl  1  iss,  4.S  points.  Both  of  these  values  were  within  the 
range  prescribed  above  by  the  standard  error  of  estimate.  These 
quotients  were  based,  with  one  exception,  on  a  number  of  EDRs 
greater  than  24.  The  exception  was  in  the  case  of  0  XII  who 
gave    only    10    EDRs    during    the    first    experiment.      Since    she 
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showed  a  quotient  gain  of  3.9  in  the  second  experiment,  it  may 
be  suspected  that  the  first  value  was  not  valid.  It  is  probable 
that  approximately  25  EDRs  are  necessary  to  establish  a  valid 
quotient. 

It  should  be  noted  in  passing  that  there  is  no  obvious  reason 
why  the  quotients  should  be  as  nearly  constant  as  they  are  in 
Table  I.  The  majority  of  Os  had  a  greater  number  of  responses 
during  the  second  experiment.  Also,  these  Os  had  correspond- 
ing increases  in  average  amount  of  response  so  that  the  dermal 


Fig.  6.  A  dermal  response  quotient  value  of  3  (R  37,  BT2,  M ) 
response  quotient  approximated  the  same  value  as  the  first.  We 
conclude  that  the  number  of  responses  and  their  increase  in 
amount  tended  to  vary  concomitantly,  resulting  in  the  high  cor- 
relations between  the  quotients.  Because  of  this  variation  and 
because  of  the  degree  of  constancy  exhibited  in  the  quotients 
we  felt  that  the  latter,  when  based  upon  an  adequate  number 
of  dermal  responses,  might  be  used  for  investigating  individual 
differences. 

Each  O  was  assigned  a  rounded  midpoint  number  between 
the  two  quotients  obtained  in  the  two  experiments.  These  are 
shown  in  the  last  line  of  Table  I.  In  terms  of  these  units  our 
Os  varied  from  three  to  27  points  and  were  uniformly  dis- 
tributed.    Although  these  differences  may  seem  to  be  a  matter 


INDIl'IDUALDIFFERENi  ES  IN  ELE(  TRODERMAL  RESPONSE     17 


.?3  24E5_2ft_27_^fl_22_^  J^ui 


>%, 


A^\ 


Fig.  7.    A  dermal  response  quotient  value  of  9  <  R  62,  I'.T1.  F) 

of  only  a  few  points,  it  must  be  remembered  that  they  were 
1»ased  upon  stimuli  of  every  slight  intensity,  presented  to  a  highly 
select  group,  and  the  fact  that  they  showed  a  range  as  great 
as  24  points  was  therefore  the  more  remarkable.  Had  stronger 
stimuli  been  used  or  had  the  Os  been  a  group  more  representa- 


Fio.  8.    A  dermal  response  quotient  value  of  26  (R  21.  B'F,  M) 
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Fig.  9a.    A  dermal  response  quotient  value  of  27  (R  7,  BT2,  M). 
To  be  compared  with  Fig.  9b. 

tive  of  the  general  population,  the  range  of  differences  quite 
possibly  would  have  been  greater.  There  appeared  to  be  little 
evidence   suggesting  any  distinct  groups,   although    for   conven- 
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Fig.  9b.     A  dermal  response  quotient  value  of  26   (R  19,  RT2,  M). 
To  be  compared  with  Fig.  9a. 
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ience  we  might  pu1  arbitrar)  division  lines  al  points  10  and  Jo. 
tlm-  distinguishing  a  low,  a  medium,  and  a  high  group.  Mow 
well  these  values  describe  the  actual  record  made  by  tin-  indi- 
viduals may  Ik-  judged  from  I  i.^v  6,  7.  and  8.  Fig.  6  is  a 
record  <>i  an  0  with  a  dermal  response  quotienl  of  three,  Fig.  7. 
of  nine,  and  Fig.  8,  "i  -'<'.  respectively.  A  low  quotient,  as  in 
Fig.  'i.  indicated  a  record  thai  was  Mat.  showing  onl)  a  iVu 
small  EDRs.  \  quotienl  of  moderate  value,  as  in  Fig.  7.  indi- 
cated an  increase  both  in  the  number  of  responses  and  in  their 
size.3  A  high  quotient  as  in  Fig.  8,  indicated  nol  so  much  an 
increase  in  the  size  of  the  EDRs  as  an  increase  in  the  number  of 
small  responses  accompanying  many  responses  of  moderate  size. 

Figs.  9a  and  9b  are  included  to  show  further  the  descriptive 
value  of  the  quotients.  They  illustrate-  the  likeness  between  the 
records  of  (>>  having  a  similar  dermal  response  quotient.  The 
figures  were  portions  of  records  taken  from  two  male  Os  dur- 
ing two  separate  experiments.  The  quotient  value  of  Fig.  9a 
was  27  while  that  of  Fig.  op  Was  26.  The  similarity  of  thi 
records  is  obvious.  They  are  typical  of  the  data  in  general  and 
illustrate  the  factors  of  number  and  size  of  response  which  obtain 
in  records  having  a  similar  dermal   response  quotient. 

I'll.  Sex  differences.  The  data  were  analyzed  carefully  in 
order  to  discover  any  consistent  difference  between  the  sex  groups. 
The  average  numbers  of  responses  were  as  follows:  R.T1— 2, 
female,  80,  male,  76;  BT1-2,  female.  SO.  male.  86.  The  male 
group  was  slightly  more  variable  in  the  number  of  EDRs  to 
the  two  experiments  hut  the  values  were  more  remarkable  for 
their  similarity  than  for  the  small  difference  between  them.  The 
means  were  likewise  very  consistent  in  the  groups.  They  were: 
RT1-2,  female.  9.2,  male,  7.1;  BT1-2,  female.  S.l.  male.  8.1. 
Here  the  differences  between  the  groups  wire  -mall  enough  to 
suggest  equalit) . 

In  the  measure  of  variability,  differences  between  the  groups 
were  slight  but  nevertheless  present.     The   female  group  showed 

Iicr.  7  also  illustrates  the  break  which  occurs  in  the  record  line  when  the 
dermohmograph  was  shifted  from  one  reading  range  to  another. 
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an  average  SD  of  5.-17  to  RT1-2,  and  5.42  to  BT1-2,  while  the 
male  group  had  averages  of  4.09  and  4.72  respectively.  In 
view  of  the  fact  that  other  experiments  have  shown  the  female 
group  to  be  more  variable  in  EDR  it  was  believed  that  this 
consistent  difference  was  real  and  that  its  smallness  was  due 
to  the  close  matching  of  the  sex  groups. 

A  similar  analysis  of  the  dermal  response  quotients  also 
yielded  a  uniform  difference.  The  average  quotients  were: 
RT1-2,  female,  8.7.  male,  12.4;  BT1-2,  female,  9.6,  male.  12.9. 
Here  the  female  group  averaged  three  to  four  points,  or  about 
25 %  less  than  the  male  group  on  the  two  experiments.  This 
fact  was  the  more  remarkable  when  it  is  remembered  that  the 
dermal  response  quotient  was  based  upon  measures  which,  taken 
separately,  showed  no  large  group  differences.  We  therefore 
i  nclude  that  there  are  sex  differences  present  in  the  general 
1  opulation  which  are  probably  larger  than  those  obtained  in  this 
:  tudy,  that  the  female  group  in  such  a  population  probably  would 
show  a  greater  variability  than  the  male,  and  that  the  male  sex 
as  a  group  has  a  greater  dermal  response  quotient. 

VIII.  Conclusions  from  the  EDR  data.  We  conclude  from 
these  data  that : 

(  1 )  Neither  the  number  of  responses,  nor  the  mean  response, 
nor  yet  the  standard  deviations,  proved  adequate  to  describe  an 
individual  record. 

(2)  A  single  measure  called  the  'dermal  response  quotient,' 
derived  from  the  division  of  the  number  of  responses  by  the 
mean  value  was  (1)  as  descriptive  a  measure  as  could  be  found 
for  individual  differences,  and  (2)  quite  stable  in  value  from 
the  first  experiment  to  the  second,  i.e.,  it  had  a  higher  reliability 
than  any  other  single  measure  when  established  on  25  or 
more  EDRs. 

(3)  Individuals  tend  to  vary  in  terms  of  their  dermal  response 
quotient  over  a  range  of  27  units,  for  an  adult  group  exposed 
to  mild  stimuli.  The  range  doubtless  is  greater  for  the  general 
population. 

A   low    quotient    indicated   a    '  flat,'    small    type    of    variation 
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record,  and  a  large  One  a  record  with  many  small  EDRs 
superimposed  upon  some  large  variations. 

(•I)  The  female  group  showed  a  slightly  larger  standard 
deviation  consistently,  suggesting  greater   variability,   while  the 

male  group  was  about  25%  greater  on  both  experiments  in  terms 
o\  the  dermal  response  quotient. 

/A.  Verbal  report  data.  In  may  be  argued  that  these  indi- 
vidual differences  in   EDR  arc'  purely  physiological  phenomena, 

totally  unrelated  to  any  mental  component.  Were  this  true,  the 
fact  of  their  existence  would  still  be  of  value  to  physiological 
psychology.  The  reason  for  requesting  verbal  reports  from  the 
Os  was  partially  to  discover  the  truth  of  this  argument  and 
partially  to  discover  whether  adult  Os  were  aware  of  any 
affective  changes  to  stimuli  of  such  a  mild  nature. 

In  an  examination  of  all  verbal  report  data  we  found  that 
none  of  the  Os  noted  a  feeling  strong  enough  to  be  classed  as 
an  emotion.  The  strongest  experiences  felt  were  probablv  those 
reported  as  'thrills.'  However,  the  majority  of  observations 
were  of  the  type  that  anyone  who  is  conversant  with  the  field 
of  emotion,  in  inspective  terminology,  recognizes  as  denoting 
affective  qualities  or  concomitants  of  these  qualities.  The  instruc- 
tions were,  of  course,  worded  to  bring  out  these  feeling  changes, 
but  the  range  allowed  was  very  wide  and  other  data  were 
rei>orted,  i.e.,  the  purely  cognitive  associations. 

Some  unreported  preliminary  analyses  as  to  groups  or  types 
of  these  reports  were  tried,  but  it  quickly  became  evident  that 
the  experimental  conditions  of  necessity  had  been  too  crude  to 
produce  mental  inspections  exact  enough  for  such  analysis. 
Further  experimentation  with  stimuli  of  a  similar  mild  char- 
acter but  of  shorter  duration  doubtless  would  yield  more  precise 
verbal  report  data.  Also,  reports  were  given  at  almost  every 
point  in  the  pictures,  however  indifferent  these  spots  might  seem 
to  R.  Therefore,  in  this  study  a  simple  threefold  classification 
of  verbal  responses  was  used  to  illustrate  the  relation  between 
affective  and  non-affective  changes  and  the  dermal  response.  An 
observation    which    was   the    result    of.    contained,    or    was    con- 
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comitant  with,  some  affective  quality  or  change,  was  denoted 
by  the  letter  A.  Those  in  which  this  element  was  absent  or  very 
slight  were  marked  with  the  letter  I.4  The  group  to  which  the 
observation  belonged  was  indicated  by  O  either  in  the  report 
proper  or  in  the  discussion  period  following  each  reel  of  motion 
pictures  so  that  the  classification  was  not  merely  E's  opinion. 
Those  reports  about  which  0  was  doubtful,  in  regard  to  the 
presence  or  absence  of  affective  quality  or  change,  form  a  third 
group,  which  was  not  marked  with  either  letter.  Certain  of 
these  observations  were  accompanied  by  EDRs,  others  were  not. 
The  former  were  marked  with  a  star,  in  the  examples  given  below. 
The  20  Os  gave  a  total  of  1,375  verbal  reports  during  the 
two  experiments,  or  an  average  of  69  apiece.  Of  these,  1,005 
were  of  the  A  classification,  307  classed  as  I  and  the  remainder, 
doubtful.  Thus  the  average  number  of  A  reports  was  50;  the 
I  reports  averaged  seven.  The  instructions  therefore  were 
effective  in  producing  reports  of  feeling  components  in  the  great 
majority  of  cases.  Samples  of  these  three  types  of  observations 
chosen  at  random  are  listed  below.  The  symbols  are  interpreted 
as  follows:  the  Roman  numeral  designates  the  0;  BT1,  etc., 
indicate  the  stimulus  pictures  as  noted  previously ;  M  refers  to 
a  male  0  and  F  to  a  female  0,  respectively;  the  number  pre- 
ceding the  observation  served  merely  for  identification  and 
synchronization  with  the  dermal  response  record.  Those  parts 
of  the  observations  which  are  in  parentheses  were  obtained  during 
the  rest  period  between  experiments. 

VI.    BT1.  M. 

*A         8  Olfactory    imagery   as    Archie    smelled   the    flower.      (Very    pleasant 
Was  quite  distinctly  the  odor  of  a  rose.) 

I       11   Cleared  my  throat. 
*A       18  Felt  a  'hell  of  a  jolt'  just  below  the  diaphragm  when  he  jumped  on 
the  horse. 
21  Moistened  my  dry  lips  again. 
27  Considerable  anticipation.     Find  my  fist  is  closed.     Don't  know  why. 

1  Whether  or  not  the  affective  element  is  ever  entirely  absent  in  any  experi- 
ence is  an  unsolved  psychological  question.  We  recognized  this  fact  and  would 
justify  our  classification  only  upon  practical  grounds. 
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IX.     1M  1.  M 

*A  4  Slight  tension  in  the  upper  chest 

'  \  5  Pleasant  feeling  whili   looking  at  the  tr< 

I  K  Took  a  long  breath. 

*A  9  Slight  tension  ;ill  over. 

I  Ki  Short  breathing 

XIV.    RT2,  F. 

*A  2  Slowing  of  heart.     Muscles  around  it   tightening.     Then  a  ^>rt  of 

sharp  quickening. 

*A  3  Prickling  of  the  skin  along  the  veins  of  the  neck 

*A  4  Anticipation.    Will  he  dare  go  in? 

*A  5  Creeping  sensation  across  the  shoulder. 

*A  9  Pulsing  up  and  down  the  back  of  the  neck. 

*A  18  Tightening  of  abdominal  muscles. 

XX.     BT1,  I  . 

A        2  Suspense,     Breathing  somewhat  faster  and  heart  beating  faster. 
\        3  Quickened  breathing. 
*A        4  Increasing  interest  in  the  plot. 
\        5  Sensation  in  the  stomach.     It   feels  as  it'  my  heart  is  beating  clown 
there. 

These  sample  observations  illustrate  the  wide  range  of  mate- 
rial presented  and  the  way  in  which  it  was  handled.  For 
example.  0  IX,  in  observation  19,  considered  the  report  to  be 
■of  the  I  type  while  0  XX,  in  observation  3,  in  reporting  much 
the  same  material,  felt  that  it  was  concomitant  with  affective 
change.  In  such  cases  we  could  only  assume  that  the  Os  were 
reporting  faithfully  and  trust  that  any  inherent  errors  would 
be  cancelled  in  the  larger  mass  of  data.  Again,  (>  VI,  in  ohser- 
vation  21,  was  unable  to  determine  in  which  category  the  report 
belonged,  since  the  atmosphere  in  the  laboratory  might  have 
been  rcsponsihle  for  the  dry  lips  observed,  lie  was  also  uncer- 
tain in  report  27,  which  appeared  to  /:  to  belong  in  the  A  group. 
Such  undesignated  observations  were  omitted  in  the  following 
calculations. 

An  analysis  of  reports  was  made  for  each  experiment.  Because 
the  two  were  nearly  identical  in  form  and  values,  they  were 
combined  in  Table  TT.  V  refers  t<>  the  number  of  verbal  reports 
given.  The  other  rows  are  percentages  as  indicated.  It  was 
noted  first  that  for  all  Os  there  were  a  great  many  more  reports 
classified  as   A   than  as   T.      Tn   only  one   0,  \  III,   were  the  two 
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anywhere  near  equal  in  number.  It  also  may  be  noted  that  many 
reports  were  undesignated  or  doubtful  for  this  Q  Although  the 
instructions  were  worded  to  bring  about  reports  oi  affective 
qualities  and  changes,  the  percentage  of  indifferenl  reports  was 
large  enough  to  show  that  these  instructions  were  not  entirely 
heeded.  From  the  calculations  we  conclude  that  during  tin 
experiments  all  0%  certainly  were  aware  of  feelings  and  affective 
changes  which  wire  intense  enough  to  be  reported. 

More  interesting,  perhaps,  is  the  relationship  between  the 
dermal  responses  and  the  verbal  reports.  It  was  seen  imme- 
diately that  the  majority  of  the  EDRs  were  not  accompanied 
by  verbal  reports.  Inspection  of  rows  6,  7,  and  <S  in  Table  11 
showed  this  clearly.  The  number  of  RDRs  is  spuriously  high 
because  many  of  them  were  of  the  Doppleschwankungen  sort 
and  consequently  were  read  as  two  where  only  one  truly  existed. 
Still,  the  conclusion  holds  that  there  were  many  electrical  changes 
without  verbal  reports  of  any  sort  attending.  Whether  or  not 
these  were  related  to  the  affective  life  of  ()  or  were  unconscious 
physiological  changes  must  remain  a  conjecture.  It  was  the 
opinion  of  E  that  many  of  them  were  related  to  affective  changes 
which  0  failed  to  report  or  which  he  was  unable  to  report  due 
to  the  rapid  forward  movement  of  the  stimulus.  Further  exj)eri- 
mentation  which  exposed  trained  Os  to  mild  stimuli  of  shorter 
duration  would  aid  in  showing  just  how  close  the  relationship 
is  between  the  electrodermal  response  and  the  affective  life. 
There  were  also  reports  made  with  no  accompanying  KDR,  as 
illustrated  above  (Fig.  2).  In  these  cases,  which  were  com- 
paratively few.  the  majority  of  the  reports  were  classed  as  T, 
although  some  were  held  by  0  to  be  affectively  colored. 

In  rows  7  and  8  the  numbers  of  each  type  of  response  are 
given,  while  in  the  last  two  rows  these  numbers  are  turned  into 
percentage  values  for  the  purpose  of  direct  comparison.  It  was 
seen  here  that  without  exception  the  reports  which  were  affec- 
tively toned  were  those  most  often  accompanied  by  dermal 
responses.  These  percentages  favored  the  A  grouping  because 
this  group  also  excelled  in  sheer  number  of  rejx^rts.  but  the  dif- 
ference was  great  enough  to  show  the  predominant  relation 
between  the  A  class  of  report  and  the  EDR. 


26  D.  ULRICH  GREENWALD 

X .  Conclusions  from  the  verbal  report  data.  It  was  evident  that 
the  Os  actually  were  cognizant  of  affective  changes  or  qualities 
in  the  majority  of  their  observations.  The  close  relation 
between  the  EDR  and  the  conscious  affective  life  thus  was  once 
more  sustained.  There  was  evidence,  however,  to  show  that 
the  relationship  between  the  EDR  and  the  felt  affective  quality 
or  change  was  not  perfect.  In  a  small  minority  of  cases,  verbal 
reports  were  given  of  feeling  changes  unaccompanied  by  any 
dermal  response.  Again,  there  were  many  EDRs  without  any 
inspective  report  accompanying  them.  The  possibility  existed 
that  this  relationship  might  have  been  more  evident  with  more 
highly  trained  Os  and  a  stimulus  which  moved  forward  in  time 
more  slowly. 

It  was  our  opinion  that  these  results  could  be  best  interpreted 
bv  viewing  the  EDR  as  a  physiological  part  of  many  and  varied 
affective  processes  but  not  as  a  member  of  every  pattern  in 
the  affective  life.  This  view  was  suggested  by  the  neuro-anatomv 
and  the  general  unitary  functioning  of  the  autonomic  system. 
The  number  and  variety  of  feeling  changes  of  which  the  EDR 
was  a  part  can  be  inferred  from  Table  II  and  the  sample  verbal 
observations.  Furthermore,  reported  feeling  changes  were  of 
slight  intensity  where  the  EDR  was  quite  obvious.  Thus  it 
served  as  an  indicator  of  many  subtle  affective  changes.  Fig.  4 
shows  the  response  to  a  memory  image  reported  as  only  slightly 
unpleasant. 

Whether  or  not  the  EDR  is  a  part  of  the  more  highly  developed 
or  persevering  phases  of  the  affective  life  as  the  sentiments, 
moods,  dispositions,  etc.,  might  be  discovered  by  further  analysis 
of  those  persons  having  dermal  response  quotients  of  definite 
values.  However,  our  data  justify  the  use  of  the  EDR  as  a 
physiological  indicator  of  the  majority  of  affective  changes, 
including  many  which  are  less  intense  than  the  emotions.  It  is 
indeed  a  very  good  example  of  the  nice  relationship  obtaining 
between  somatic  behavior  and  psychical  processes. 
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ELECTRODERMAL   RESPONSES   OF   ABNORMAL 

INDIVIDUALS 

by 

D.  Ulrich  Greenwald 

I.  Introduction.  Variations  in  dermal  resistance  to  the  pas- 
sage of  an  electric  current  during  emotion  have  been  studied 
for  several  decades.  Landis  and  DelVick  (4)  and  Landis  (5) 
have  summarized  the  literature  in  this  field.  They  point  out 
that  while  the  electrodermal  response  is  not  a  specific  correlate 
of  emotion,  it  may  be  interpreted  in  relation  to  the  functioning 
of  the  autonomic  nervous  system,  particularly  of  the  sympathetic 
division. 

Previous  researches  in  the  University  of  Iowa  psychological 
laboratories  have  dealt  with  the  effects  of  motion  pictures  upon 
the  emotional  life  of  children.  The  electrodermal  response 
technique  and  other  expressive  procedures  (1)  have  been  utilized. 
One  of  the  unsolved  problems  is :  how  do  the  responses  made 
by  children  and  adults  compare  with  those  made  by  persons  with 
known  mental  and  emotional  maladjustments?  It  is  important, 
furthermore,  to  determine  how  well  the  electrodermal  response 
technique,  as  used  in  research  work  on  the  emotions,  is  adapted 
to  the  study  of  psychotic  and  neurotic  individuals. 

77.  Apparatus  and  technique.  In  combining  the  dermal 
response  technique  with  the  motion  picture  as  a  stimulus  situa- 
tion, Dysinger  and  Ruckmck  (1)  initiated  a  new  procedure 
which  held  several  possibilities  for  our  purposes.  The  present 
study  took  over  their  technique  and  with  certain  minor  changes 
applied  it  to  cases  of  abnormality  which  were  difficult  to  analyze 
from  the  affective  aspect.  Since  the  technique  already  has  been 
reported,  only  modifications  of  it  will  be  recorded  here. 

The  experiments  were  carried  on  in  a  laboratory  in  the  Psy- 
chopathic Hospital  at  Iowa  City.     The  stimulus  was  a  two-reel 
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motion  picture.      B)    means  oi    a   portable   DeVry  projector  a 
motion  picture  i.i'j.x4  ft.)   was  thrown  against  an  aluminum 

reen  painted  on  one  wall  of  the  room.  This  picture  was  of 
the  old-fashioned  silent  type.  It  has  been  described  in  an  earlier 
study  as  a  half-hour  presentation  obtained  from  the  libraries 
of  the  Eastman  Kodak  Company.  The  plot  was  laid  in  a  wicked 
pagan  city  of  early  times;  it  involved  several  love-scenes,  some 
of  danger  and  conflict .  one  scene  of  riotous  pagan  feasting  and 
worship,  and  finally  the  divine  destruction  of  the  city  by  fire 
and  brimstone.  The  last  part  was  shown  on  a  red  film  and 
formed  a  very  dramatic  climax.  It  was  chosen  because  of  all 
pictures  available  it  contained  the  greatest  number  of  scenes  of 
tyju'S  related  to  strong  affective  responses. 

The  0  sat  facing  the  screen  at  a  distance  of  about  12  feet, 
in  a  comfortable  chair,  his  left  arm  resting  on  the  arm  of  a 
laboratory  chair  beside  him.  To  the  arm  of  this  chair  the  elec- 
trodes were  fastened.  These  were  of  the  calomel  (liquid)  type 
previously  described  by  Ruckmick  and  Patterson  (7 ) ,  and  were 
chosen  because  they  are  relatively  non-polarizing  and  because 
they  are  adaptable  to  the  0s  and  the  technique.  As  a  further 
improvement,  the  openings  were  placed  below  the  level  of  the 
chair  arm  and  over  them  was  placed  a  thin  bakelite  sheet  having 
holes  in  it  concentric  with  the  openings.  The  holes  were  adjust- 
able to  the  size  of  O's  linger.  0  sat  with  his  fingers  bent,  the 
tips  protruding  into  the  solution  beneath.  At  first  a  strap  was 
placed  over  the  back  of  the  hand  to  hold  it  in  place  but  this  was 
found  to  be  unnecessary  after  0  had  been  instructed  not  to  lift 
his  fingers  from  the  electrodes.  The  hand  thus  was  comfortable 
and  usually  escaped  O's  direct  attention. 

After  contact  was  made  thus,  a  WecPisler  (9)  psychogalvano- 
graph  J  was  used  to  record  the  changes  in  dermal  resistance.  The 
instrument  was  modified  to  produce  a  continuous  record  on  sen- 
sitized paper  during  the  presentation  of  an  entire  reel  of  the 
picture.  A  method  was  devised  for  synchronizing  this  record 
with  the  scenes  presented  on  the  screen,  and  provision  was  made 

]  C.   H.   Stoelting    Co.,   Chicago,   III.,  listed   in   their  general  catalogue  under 
No.  24201. 
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for  noting  other  data  on  the  record,  such  as  movement  by  0, 
etc.  This  apparatus  was  placed  in  the  rear  of  the  laboratory 
near  the  projector  where  it  could  be  handled  by  E.  Because  of 
the  distance  to  the  recording  apparatus  and  the  unobtrusiveness 
of  the  connecting  wire,  O  often  was  unaware  of  his  relation 
to  the  set-up. 

When  a  female  0  was  used,  a  nurse  remained  in  the  room, 
watching  the  picture  from  a  seat  at  O's  side.  When  male  Os 
were  used,  there  was  no  one  but  E  in  the  room.  Thus  condi- 
tions were  similar  in  that  two  members  of  the  same  sex  were 
always  present  during  an  experiment. 

O  seated  himself  in  the  designated  chair  and  was  told  just 
what  he  was  to  do.  An  effort  was  made  to  arouse  interest 
in  the  picture  and  to  secure  co-operation.  This  was  possible  in 
all  except  one  or  two  cases.  Any  doubt  as  to  what  was  going 
to  happen  was  quieted  through  suitable  explanations  and  the 
answering  of  questions  before  the  experiment  started.  At  the 
end  of  an  experiment  a  uniform  question  was  asked  of  all  Os, 
"How  did  you  like  the  picture?'  Responses  were  noted 
immediately  after  0  had  left  the  room. 

Fifty  Os  were  chosen  from  the  wards.2  They  included  cases 
listed  in  the  following  diagnostic  groups :  schizophrenia,  manic- 
depressive  psychosis,  paranoia,  organic  disorder,  and  psycho- 
neurosis.  All  these  cases  were  at  one  time  '  normal  '  in  person- 
ality, so  we  may  credit  them  with  '  normal  '  emotional  development 
up  to  the  point  of  their  pathological  deviation. 

777.  Comparative  analysis  of  the  data.  E  was  kept  in  igno- 
rance of  the  disorders  or  case  histories  of  the  Os  until  he  had 
made  all  possible  analyses  of  his  objective  records.  This  is  a 
point  to  be  kept  in  mind  since  only  composite  data  are  presented 
here.  Without  this  precaution  there  doubtless  would  have  been 
suggestive  influences  operating  in  the  interpretation  of  results. 

The  photographic  records  were  taken  and  read  in  a  manner 
similar  to  that  of  the  previous  study.  The  galvanograph  had 
been  calibrated  so  that  a  one  mm.  deflection  of  the  record-line 

2  The  writer  is  indebted  to  Dr.  William  Malamud,  Assistant  Director  of  the 
Psychopathic  Hospital.  Iowa  City,  for  his  co-operation  in  this  research. 
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could  be  read  as  a  definite  percentage  of  the  original  dermal 
resistance.8  Since  Dysinger  and  Ruckmick  used  merely  '  reading 
points,'  specific  small  sections  of  the  picture,  only  these  'points  ' 
were  used  in  the  comparative  data  reported  below.    Our  records, 

being  longer,  gave  much  more  material  and  this  has  been 
presented  somewhat  differently. 

Dysinger  and  Ruckmick  reported  average  responses  of  all  Os 
to  each  '  point,'  as  well  as  the  range  of  response  to  this  '  point.' 
Since  all  of  our  Os  were  adults  we  may  use  the  data  they  report 
in  their  Tables  III  and  IV  for  comparison.  After  some  com- 
parison of  individual  responses  made  by  the  psychopathic  Os  to 
'  points  '  with  those  made  by  normal  Os  to  the  same  '  points,' 
it  was  found  that  the  results  could  be  as  well  presented — and 
indeed  more  compactly — by  considering  average  responses  to 
various  kinds  of  situations.  The  previous  study  considered  two 
kinds  of  '  points/  in  the  first  reel  largely  suggestive  of  erotic 
situations,  in  the  second  reel,  of  danger  or  conflict.  The  sugges- 
tive '  points  '  in  the  first  reel  for  all  Os,  and  the  danger  '  points  ' 
in  the  second  were  averaged,  and  the  range  determined.  This 
material  is  summarized  in  Figs.  1  and  2. 

The  ordinates  of  the  tables  represent  the  range  of  the  indi- 
vidual's response  curve,  measured  in  percentage  of  original 
dermal  resistance.  Along  the  abscissa  the  cases  are  arranged 
according  to  clinical  diagnosis  and  range  of  response.  Beneath 
this  line  O's  identification  number  and  sex  classification  were 
inserted,  M  representing  male  and  F  female,  respectively.  The 
short  cross-bar  on  each  ordinate  shows  O's  mean  response  to 
all  '  points  '  in  the  reel.  It  is  to  be  remembered  that  the  first 
reel  included  only  '  points  '  of  a  suggestive  or  erotic  nature,  while 
the  second  reel  presented  only  those  of  danger  and  conflict. 
The  means  and  ranges  reported  in  the  previous  study  on  normal 
individuals  are  shown  by  appropriate  horizontal  lines  labeled  for 
identification. 

In   Fig.    1    we  see  that  in  general   the  diagnostic  groups   lay 

3  The  apparatus  did  not  keep  the  current  flowing  through  O  constant. 
Landis  and  Forbes  (2)  have  criticized  any  technique  which  fails  to  do  this. 
However,  the  data  all  were  reported  in  percentage  changes  of  the  actual 
resistance  level  and  so  were  precise  enough  for  our  purpose. 
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within  the  normal   range,  the  exceptions  being  three  cases    for 
each  sex  out  of  50.     One  woman  just  equalled  the  normal  range. 


■■ 1 


The  paranoid  group  showed  the  smallest  general  range,  with 
the  exception  of  the  depressed  stage  of  the  manic-depressive 
group.     The  two  stages  of  the  latter  group  are  separated  quite 
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markedly  in  the  figure.  I  he  range  differences  arc-  confirmed  1»> 
the  mean  values.  For  the  depressed  stage  the  individual  means 
clustered  closely  around  the  normal  mean,  the  tendenc)  being  to 
fall  below  it.  In  the  agitated  stage  the  means  were  much  higher, 
tending  again  to  cluster.  The  other  disorders  varied  greatly 
within  themselves,  both  as  to  range  and  mean  value-  Thus 
the  electrodermal  response  phenomena  seemed  to  lit  the  indi- 
vidual more  closely  than  they  <li<l  any  particular  designation  of 
the  diagnostic  group. 

In  reel  II  (as  shown  by  Fig.  2)  the  normal  range  was 
exceeded  by  four  women  and  one  man.  Ranges  generally  were 
-mailer  in  connection  with  this  reel,  with  several  persons  not 
responding  at  all.  The  responses  here  reported  were  made  to 
'  danger  '  scenes  and  it  is  possible  that  these  were  less  potent 
stimuli  for  abnormal  individuals  than  scenes  of  the  sort  studied 
in  Fig.  1.  Furthermore,  the  normal  range  in  response  to  these 
'danger'  situations  was  smaller.  The  manic-depressive  group 
was  not  divided  into  two  classes  in  terms  of  this  reel.  No 
peculiar  relation  of  either  ranges  or  means  was  shown  to 
particular  disorder  groups. 

Considering  both  figures,  then,  we  conclude  the  following: 

1.  The  range  of  response  shown  by  the  abnormal  individual 
was  usually  well  within  normal  limits.  This  confirms  an  earlier 
finding  of  Richter  and  Jung  (6),  who  used  different  tyj>es  of 
stimuli. 

2.  Responses  were  of  somewhat  greater  range  in  connection 
with  suggestive  or  erotic  scenes  than  with  scenes  of  danger  and 
conflict. 

3.  There  was  little  relation  between  any  individual's  range  or 
mean  and  his  classification  in  a  diagnostic  group,  but  these  data 
probably  were  related  more  directly  to  the  personality  itself. 

4.  There  was  a  tendency  for  the  cases  in  the  manic-depressive 
group  to  separate  into  two  classes,  depending  upon  the  stage  of 
their  disorder.  This  was  seen  in  Fig.  1.  This  is  a  partial  con- 
firmation of  the  work  of  Gregor  and  Gorn  (3)  who  reported  a 
similar  tendency,  using  other  stimuli. 

IV.   Detailed  analysis  of  the  data.     Certain  definite  portions 
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or  '  points,'  somewhat  similar  to  those  of  Dysinger  and  Ruck- 
mick   but   more   numerous,    were    chosen   arbitrarily   by   E   and 
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exactly  identified  on  each  record.  They  were  chosen  because 
they  were,  in  £'s  judgment,  at  the  climax  of  highly  affective 
sections  of  the  picture.  The  dermal  responses,  relating  to  these 
'  points '   were   summated  under  each   in   percentages.      Thus   a 
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'point'  \\<»uld  represenl  the  total  dermal  activity  occurring  over 
a  small  section  of  the  picture.  Of  these  38  were  chosen  in  the 
first  reel  and  40  in  the  second.  For  each  individual  there  were 
thus  78  summations,  representing  his  responses  at  critical  poii 
during  the  showing  of  the  entire  picture.  These  wen-  plotted 
and  the  points  joined  to  form  a  profile  showing  the  individual's 
dermal  behavior.  The  result  was  a  condensed  picture  of  the 
original  record,  reported  in  percentages  of  original  dermal 
resistance.  The  more  detailed  analyses  were  based  upon  th< 
profiles. 

E  analyzed  each  record  to  observe  I  1  )  the  sections  in  each 
reel  to  which  great  responses  were  shown,  (2)  the  section  which 
elicited  a  zero  or  low  response,  (  3  )  the  relative  amplitude  of 
all  responses  as  shown  by  the  general  level  of  the  profile  in  rela- 
tion to  the  base,  (4)  the  internal  consistency  of  the  record,  i.e., 
whether  the  responses  were  about  equal  or  fluctuated  from  very 
great  to  very  small,  and  (5)  the  consistency  of  the  record  from 
the  first  reel  to  the  second.  After  the  analysis  was  completed 
the  case  records  were  obtained  and  the  two  series  of  data  related. 

It  was  discovered  first  that  there  was  no  relationship  between 
the  profile  and  the  designated  groups  of  mental  disorder.  Indi- 
viduals in  the  same  group  tended  to  respond  in  a  great  variety 
of  ways.  In  the  manic-depressive  group,  as  was  shown  above 
in  the  comparative  study,  we  found  that  persons  in  the  depressed 
stage  of  the  disorder  tended  to  have  '  flat  '  profiles  ranging  near 
the  zero  or  base  line,  while  those  in  the  alternate  stage  had 
profiles  of  greater  range,  which  averaged  above  the  zero  line. 

Using  this  as  a  point  of  departure  the  profiles  were  studied 
to  see  if  they  were  related  to  the  affective  report  presented  by 
the  clinical  study.  Abundant  evidence  verified  this  relationship. 
In  20  out  of  24  cases  where  the  clinical  report  was  of  a  '  flat,' 
unemotional  sort,  the  profile  was  of  a  '  level  '  kind.  That  level 
was  not,  however,  always  near  the  base  line.  If  the  clinical  study 
reported  a  highly  emotional  personality,  almost  without  excep- 
tion the  profile  was  of  the  fluctuating  sort,  showing  extremes 
toward  zero  and  maximal  responses.  These  persons  responded 
to  the  reels  of  the  picture  with  different  ranges,  usually  showing 
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a  much  greater  response  to  the  first  than  to  the  second  reel. 
Others,  reported  to  show  only  moderate  affective  responses 
clinically,  had  profiles  representing  a  mean  between  those  of  the 
above  two  groups.  We  conclude  that  changes  in  dermal  resist- 
ance over  a  period  of  time  during  which  various  continuous 
stimuli  are  brought  into  play  may  give  a  profile  which  is  a  fair 
indication  of  the  individual's  affective  life. 

The  study  of  the  greatest  responses  shown  by  individuals  to 
various  sections  of  the  picture  revealed  the  fact  that  these 
responses  usually  came  at  a  '  point  '  bearing  some  relation  to 
the  individual's  affective  difficulties  or  past  history.  This 
occurred  so  frequently  that,  in  those  cases  where  no  relationship 
was  seen,  we  could  conclude  that  either  the  individual's  difficulty 
had  not  been  brought  to  light  clinically,  or  that  there  was  no 
situation  related  to  it  in  the  presented  film.  Both  of  these  were 
quite  possible  and  it  is  believed  that  further  study  using  an 
electrical  technique  and  a  variety  of  presented  pictures  would 
yield  results  valuable  to  both  normal  psychology  and  to  clinical 
diagnosticians. 

Only   general    results   have   been    stated   here.      The    material 

upon  which  they  were  based  was  so  bulky  that  we  include  below 

for    illustration     only    two    case     studies     chosen     at     random. 

Supporting  material  appears  in  the  original  protocol. 

Case  20.  Clinical  report:  female,  age  26  yrs.  Diagnosis:  depression.  She 
developed  the  psychosis  several  months  prior  to  admission,  on  the  basis  of  early 
sexual  traumata  having  an  incestual  coloring.  She  had  continuous  thoughts 
and  images  of  sexual  activities  with  persons  representative  of  the  father  image 
and  on  this  basis  had  developed  pronounced  feelings  of  guilt  and  impending 
disaster  or  punishment.  Her  emotional  reactions  were  slow  and  '  shallow ' 
and  were  of  even  distribution. 

Analysis  of  profile  (Fig.  3)  :  she  gave  the  greatest  responses 
during  the  first  reel  to  an  erotic  scene  and  to  the  scene  in  which 
the  heroine  first  received  news  of  her  beloved's  arrival ;  in  the 
second  reel  the  greatest  responses  were  made  to  the  destruction 
of  the  pagan  city  by  fire  and  brimstone  and  to  the  erotic  banquet 
scene.  She  answered  E's  question  concerning  her  impressions 
of  the  picture  with,  "  It  was  all  right." 

Her  level  of  response  on  the  first  reel  was  low ;  for  the  second 
it  was  but  little  higher.     This  corresponded  fairly  well  with  the 
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Fig.  3.     Profile,  Case  30 

clinical  report.     The  sense  of  impending  disaster  was  well  shown 
in  her  response  curve  by  a  rise  toward  the  end  of  the  scenes  in 
connection   with  the  destruction  of  the  city.     Other  respon 
bore  no  obvious  relation  to  the  ease  history. 

Case  26.  Clinical  report:  female,  aye  43  yrs.  Diagnosis:  agitated  depres- 
sion.  Her  psychosis  originated  two  years  before  admission,  based  on  t he  belief 
that  her  husband  was  drinking  and  involved  in  illegal  activities  with  his  friends. 
Subsequently  she  learned  that  she  was  wrong  in  her  accusations  and  on  this 
basis  developed  a  marked  agitation  and  depression  due  to  feelings  of  guilt. 
Throughout  her  stay  in  the  hospital  she  showed  much  tension  and  restlessness. 
She  was  quite  disturbed  emotionally  and  shortly  after  the  test  she  escaped  from 
the  hospital  and  attempted  suicide. 

Analysis  of  profile  (Fig.  4)  :  Case  26  showed  greatest  response 
in  the  first  reel  to  the  scene  in  which  the  heroine  was  urging 
the  hero  to  worship  her  goddess.  Great  responses  were  made 
to  other  parts  of  this  scene  as  well  as  to  the  scene  in  which  the 
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Fig.  4.     Profile,  Case  26 

two  lovers  first  meet.  In  the  second  reel  the  greatest  response 
corresponded  to  the  point  at  which  the  hero  was  enticed  into 
dishonest  gambling.  Other  responses  to  this  reel,  while  usually 
high,  were  about  equal.  She  reported  later  that  she  did  not 
like  the  picture  very  well. 
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Her  general  response  was  great  involving  much  fluctuation. 
This  was  true  in  both  reels,  although  during  the  second  she  was 
less  variable  than  during  the  first.  The  height  of  affectivity 
as  shown  by  our  study  corresponded  well  to  her  clinical  report. 
Possibly  some  connection  existed  between  her  response  to  the 
gambling  escapade  and  her  suspicions  concerning  her  husband. 

V.  Summary:  Growing  out  of  a  study  of  the  effects  of 
motion  pictures  upon  the  emotional  life  of  children,  as  measured 
by  the  electrodermal  response  technique,  this  investigation  con- 
cerned itself  with  abnormal  Os.  Improved  apparatus  made  it 
possible  to  record  all  electrodermal  changes  during  a  period  of 
continuous  stimulation  in  the  form  of  a  two-reel  half -hour  motion 
picture.  Analysis  of  these  records  and  comparisons  with  clinical 
reports  led  to  the  following  conclusions : 

1.  The  range  of  electrodermal  responses  shown  by  the  abnormal 
individuals  usually  fell  well  within  normal  limits. 

2.  Responses  to  suggestive  or  erotic  scenes  were  of  somewhat 
greater  range  than  to  those  of  danger  and  conflict. 

3.  The  mean  responses  of  abnormal  individuals  approximated 
normalcy. 

4.  There  was  no  relationship  between  types  of  profiles  showing 
dermal  responses  and  the  disorder  groups. 

5.  The  manic-depressive  group,  however,  tended  to  separate 
itself  into  subdivisions  dependent  upon  the  stage  of  the  disorder. 

6.  The  profiles  agreed  very  well  with  the  clinical  analysis  of 
emotional  tone. 

7.  The  greatest  responses  were  usually  made  to  a  part  of  the 
picture  bearing  some  relation  to  the  individual's  '  complex.' 

8.  The  two  preceding  findings  indicate  that  this  technique  is 
of  value  both  to  normal  psychological  research  and  to  clinical 
diagnosis.  Situations  of  different  affective  constituency  may 
be  presented  and  responses  to  them  may  be  measured  with  some 
degree  of  accuracy.  In  the  clinic  this  should  be  valuable  as  an 
aid  to  diagnosis.  In  the  laboratory  it  opens  an  objectively 
precise  approach  to  study  of  the  affective  life. 
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DEGENERATION  OF  EMOTIONAL  RESPONSES  UPON 
RESHOWTNG  OF  MOTION-PICTURE  SITUATIONS 

by 

Mildred  H.  Rasmus 

I.  Introduction.  This  research  is  a  further  experimental 
study  of  emotional  behavior.  The  galvanic  technique,  either 
with  or  without  other  expressive  measurements,  has  been 
employed  throughout  this  program  of  investigation  of  the  affec- 
tive life  (Bayley,l;  Dysinger,2}  Patterson,  6;  Smith,  9).  The 
introduction  of  motion-picture  situations  as  a  means  of  securing 
continuous  affective  stimulation  is  a  new  experimental  approach. 
This  has  already  been  followed  out  in  two  researches  ( IV.  S. 
Dysingcr  and  Ruckmick,  3;  Greenwald,  4).  The  reshowing 
technique  and  a  method  of  measurement  for  it  were  developed 
by  D.  Dysingcr  (2).  He  used  the  technique  as  a  test  of  the 
validity  of  studying  galvanic  responses  to  motion-picture  situ- 
ations. Much  has  been  learned  from  studying  the  phylogenetic 
and  ontogenetic  development  of  emotions;  and  considerable 
insight  also  may  be  gained  from  studying  the  degeneration  of 
emotional  response.  The  suggested  approach,  noting  the  degen- 
erative changes  in  specific  emotions,  may  lead  to  a  new  classifi- 
cation of  emotions. 

After  the  work  of  Bertholon  in  178b,  many  investigators 
studied  the  galvanic  skin  response.  The  history  of  the  pro- 
cedure has  been  discussed  adequately  by  Landis  and  Dc  Wick  (5). 
The  degeneration  technique — observing  '  the  wearing  out  '  of  an 
original  response — has  been  utilized  by  Ruckmick  (7),  in  study- 
ing degeneration  of  the  consciousness  of  rhythm  when  the  length 
of  period  is  increased  from  15  sec.  up  to  and  beyond  one  minute. 

77.  The  problem.  The  aim  of  this  study  was  to  observe  dif- 
ferences in  intensity  of  the  galvanic  skin  response  to  repeated 
showings  of  the  same  motion  pictures.     The  motion  pictures  were 
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classified  in  five  groups,  according  to  the  nature  of  the  situations 
portrayed.  The  scenes  included  situations  of  amorous  love, 
personal  danger,  impersonal  danger,  pseudo-danger  of  the  slap- 
stick nature,  and  miscellaneous  situations  which  advanced  the 
story  but  could  not  be  classified  in  the  above  groups. 

The  scenes  of  '  Hop  to  It,'  Part  II.  were  well  adapted  to  the 
reshowing  technique.  Danger  or  tragedy  was  realistically  pre- 
sented in  many  incidents,  followed  quickly  by  new  turns  which 
relieved  the  situations  of  the  quality  of  danger.  One  would 
exjx'Ct  that  here  a  decrease  in  emotion  would  be  concomitant  with 
increasing  familiarity.  Tragedies  in  the  '  Feast  of  [shtar  '  were 
final — they  were  not  relieved  by  further  incidents  of  the  story. 
Degeneration  here  would  result  from  over-familiarity  with  the 
development  of,  and  complete  anticipation  of,  the  outcome.  We 
believed  that  this  'discount'  would  dampen  the  emotional 
response.  Further  investigation  of  the  degeneration  of  response 
to  amorous  scenes  was  desired  and  several  of  the  incidents  of  the 
1  Feast  of  Ishtar  '  were  well-adapted  to  that  purpose. 

The  following  excerpt  from  D.  Dysinger  (2)  was  the  point  of 
departure  for  this  research  : 

"A  situation  which  on  first  showing  seemed  dangerous  loses  some  of  it- 
emotional  intensity  when  previous  observation  has  given  assurance  of  a  happy 
ending.  Such  a  statement  might  not  be  true  in  the  presentation  of  more  pro- 
found life  tragedies,  and  it  probably  is  not  true  in  love  scenes.  Yet  it  is 
reported,  and  it  surely  would  be  expected,  in  the  pseudo-tragedies  so  frequently 
seen  in  motion  pictures.  The  fall  of  a  girl  from  a  building,  for  example,  might 
arouse  considerable  emotion,  but  it  would  not  be  so  intense  after  one  knew 
that  the  companion  of  the  girl  would  run  down  the  steps  of  the  building  and 
catch  the  girl  before  she  landed.  The  reshowing  validates  the  technique  of  the 
study,  not  only  by  showing  considerable  decreases  in  the  deflection-index,  but 
by  showing  a  surprising  consistency  in  the  pattern  of  response  of  each  indi- 
vidual to  the  same  picture." 

///.  Experimental  procedure.  Apparatus.  This  experiment 
was  conducted  in  the  motion-picture  laboratory  with  the  Eastman 
Kodascoj)e.  Model  A,  and  Wechsler  psychogalvanograph  '  used 
in  the  Dysinger  and  Ruckmick  research.  A  few  modifications 
were  made,  such  as  a  new  timing  device  which  recorded  five- 
second  intervals  on  a  revolving  film  within   the   psychogalvano- 

1  C.  H.  Stoelting  Co..  general  catalogue,  No.  24201.  A  full  description  with 
schematic  drawing  is  given  in  the  Dysinger-Ruckmick  study  (3). 
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graph.  Slow-moving  gears  had  been  substituted  for  the  faster 
ones  (Greenwaid,  4).  A  second  galvanometer  for  recording 
pulse-rate  and  respiration,  which  had  been  installed  for 
Dysinger's  study,  was  eliminated. 

Non-polarizing  calomel  electrodes,  which  have  been  described 
in  a  previous  publication  (Ruckniick  and  Patterson,  8),  were 
attached  so  that  they  protruded  below  the  arm  of  the  chair.  The 
electrodes  were  modified  only  to  the  extent  that  they  were 
insulated  to  eliminate  a  short  circuit  which  occurred  when  the 
cotton  packing  around  the  glass  container  and  the  connecting 
copper  wire  became  damp  if  the  salt  solution  was  accidentally 
displaced.  The  electrode  fluid  was  replenished  three  times  during 
the  experiment  in  order  to  keep  the  salt  solution  constant. 

A  control-board  with  '  stimulus  '  and  '  movement '  keys  made 
it  possible  to  record  on  the  sensitive  paper  the  occurrence  of 
selected  '  reading  points,"  and  all  gross  movements  as  well  as 
disturbing  outside  noises. 

Procedure.  With  minor  exceptions,  the  procedure  followed 
was  similar  to  that  adopted  by  Dysinger  and  Ruckmick  (3). 
Since  the  same  films  were  shown  for  both  researches,  the 
Dysinger  and  Ruckniick  study  served  as  a  preliminary  to  the 
planning  of  this  program.  In  addition,  E  made  a  preliminary 
investigation  of  a  group  of  adults  in  order  to  select  those  situ- 
ations which  would  serve  as  the  best  '  reading  points.'  2  Forty 
scenes  of  probable  affective  value  for  an  adult  were  arbitrarily 
selected  to  be  shown.  On  the  basis  of  these  trials,  only  those 
situations  eliciting  the  greatest  per  cent  of  galvanometric  deflec- 
tion were  retained  as  reading  points. 

Because  more  reliable  groupings  of  the  scenes  were  desired, 
Dysinger,  Ruckmick,  and  E  independently  classified  the  situ- 
ations. The  groupings  for  this  study,  as  mentioned  previously, 
included  scenes  of  amorous  love,  personal  danger  to  one  of  the 
main  characters  of  the  play,  impersonal  danger  to  people  who 
had  not  been  identified  previously  with  the  story,  and  pseudo- 
danger  of  a  '  slap-stick  '  nature.     Then  all  scenes  having  affective 

2  The    use    of    a    moving    stimulus    necessitated    the    adoption    of    arbitrary 
'  reading  points  '  which  were  kept  constant  throughout  the  experimentation. 
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value  hut  not  easily  classifiable  in  one  of  the  above  grouping 
were-  designated  as  being  of  a  miscellaneous  nature.  Written 
reports  by  the  Os,  describing  their  reaction  to  the  motion  picture, 
were  obtained  after  the  showing  of  each  part. 

0  was  given  the  following  written  instructions  before  the 
showing  of  the  motion  picture: 

"  You  will  be  shown  two  reels  of  the  motion  picture,  '  Feast  of  Ishtar,'  and 
one  reel  of  a  comedy,  'Hop  to  it.  Bell  Hop.'  Relax,  remaining  as  quiet  as 
possible,  for  any  gross  movement  will  affect  the  instrument  Do  not  talk. 
After  each  showing  of  a  film,  you  will  be  asked  to  write  how  you  enjoyed  tin 
motion  picture,  enumerating  those  scenes  which  interested  you  the  m 

The  index  and  third  fingers  were  cleaned  with  (^5  per  cent 
ethyl  alcohol  and  bound  with  adhesive  tape  beyond  the  first  joint. 
These  two  fingers  were  placed  in  the  liquid  electrodes  (Ruckmick 
and  Patterson,  8).  The  ohmic  resistance  of  O  was  then  deter- 
mined by  balancing  the  Wheatstone  bridge.  The  balancing  was 
complete  when  there  was  no  variation  in  resistance  for  an  interval 
of  one  minute.  The  motor  of  the  psychogalvanograph  was 
started  and  the  motion-picture  film  shown.  The  only  illumina- 
tion came  through  a  transom.    . 

The  O  was  permitted  a  relaxation  between  showings,  and  the 
Wheatstone  bridge  was  rebalanced  before  each  film.  Films  were 
shown  in  identical  order,  with  '  Hop  to  It,  Bell  Hop,'  Part  I, 
following  Part  I  and  II  of  the  '  Feast  of  Ishtar.'  On  the  first 
day.  Part  T  of  '  Hop  to  It,  Bell  Hop'  was  shown  to  give  con- 
tinuity to  the  story  of  Part  II,  but  no  record  was  taken. 

Reshowing  of  the  motion  picture  took  place  on  successive 
alternate  days  with  the  time  of  appointment  identical  for  O 
throughout  the  experimentation.  The  schedule  of  university 
class-hours  determined  the  alternation  of  days  between  showings, 
as  well  as  the  particular  time  of  day.  These  appointment  hours 
for  the  15  Os  ranged  from  8:00  a.m.  to  5:00  p.m.,  with  the 
majority  of  the  Os  coming  during  the  afternoon. 

Classification  of  '  reading  points.'  Amorous  scenes  included 
the  first  13  '  reading  points  '  of  the  '  Feast  of  Ishtar.'  The 
scenes  characterized  as  '  personal  danger  '  were  2  to  13  inclusive 
of  Part  II  of  the  '  Feast  of  Ishtar,'  while  the  last  seven  '  reading 
points  '  of  the  same  reel  were  impersonal  danger.     All  situations 
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selected  as  '  reading  points  '  in  '  Hop  to  It,  Bell  Hop,'  Part  II, 
were  characterized  by  pseudo-danger.  The  miscellaneous  group- 
ing was  composed  of  'reading  points'  14—18,  21  and  22  of 
Part  I,  '  Feast  (if  Ishtar,'  and  '  reading  points  '  1  and  14—19  of 
Part  II. 

Reading  the  galvanic  records.  The  method  of  calculating  milli- 
metric  deflections  was  that  used  by  Dy  singer  and  Ritckmick  (3) 
for  reading  arbitrary  points  in  continuous  stimulation.  Identi- 
fication marks,  which  had  been  recorded  on  the  sensitive  paper  as 
selected  affective  situations  appeared  in  the  motion  picture,  aided 
in  locating  each  '  reading  point.'  A  magnifying  glass  held  over 
the  millimetric  scale  aided  in  the  reading.  The  amount  of  deflec- 
tion was  obtained  by  subtracting  the  extent  of  deflection  from 
the  extent  for  the  scenes  just  previous  to  the  selected  '  reading 
point,'  with  allowance  made  for  the  period  of  latency. 

If  there  had  been  no  change  in  deflection  during  this  interval 
of  about  15  sees.,  the  reading  was  recorded  as  '  zero.'  But 
'  zero  '  readings  were  not  constant  in  their  significance,  for  at 
some  times  they  represented  a  relative  zero  and  at  other  times  an 
absolute  zero.  The  latter  meant  that  there  had  been  no  change 
in  body  resistance  from  that  determined  originally  by  means  of 
the  Wheatstone  bridge  at  the  beginning  of  the  recording.  Rela- 
tive zero  readings  often  occurred  when  O  was  responding  to  a 
series  of  scenes  of  about  the  same  emotional  value.  The  only 
great  decrease  in  resistance  occurred  with  the  initial  scene  of  this 
sort  of  series,  while  subsequent  scenes  only  helped  sustain  the 
new  electrical  conductivity,  preventing  the  return  of  the  gal- 
vanometer mirror  toward  zero.  According  to  the  criteria,  these 
readings  were  interpreted  as  showing  no  change  in  deflection, 
which  made  them  '  zero  '  readings.  This  suggested  falsely  that 
no  affective  response  was  elicited  by  the  situations.  Readings 
such  as  these  undoubtedly  were  an  important  factor  in  the  incon- 
sistent fluctuations  which  occurred  for  the  same  situations  with 
various  showings. 

The  films  were  read  without  knowing  which  showing  they 
represented  or  what  the  original  resistance  was.  Each  film  was 
read  again  after  an  interval  of  a  few  days  and  a  comparison  made 
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of  the  readings.  Those  that  showed  a  discrepancy  were  given  to 
a  disinterested  person  who  decided  which  reading  was  the-  more 
appropriate. 

Unit  of  measurement.  The  measurement  devised  by  Dy singer 
and  Ruckmick  (3)  for  determining  the  effect  of  reshowing  the 
motion  picture  was  as  follows:  the  original  millimetric  measure- 
ments of  the  extent  of  deflection  were  transmuted  by  means  of 
a  calibrated  scale,  on  the  basis  of  the  original  resistance,  into 
per  cent  of  deflection.  This  made  the  results  comparable  for  all 
'reading  points'  and  for  all  0S.  Modifications  of  the  per  cent 
of  deflection  for  a  '  reading  point  '  during  the  various  reshowings 
of  the  motion  picture  were  obtained  by  a  progressive  comparison 
of  each  showing  with  the  deflection  of  the  just  previous  showing. 
By  this  procedure,  which  was  designated  as  Method  A,  it  was 
possible  to  calculate  the  number  of  times  an  increase  occurred  in 
the  per  cent  of  deflection,  the  number  of  times  there  was  no 
change,  and  the  number  of  times  there  was  a  decrease  in  per  cent 
of  deflection.  A  record  of  the  number  of  times  an  increase  or 
decrease  occurred  would  not  evaluate  the  relative  size  of  an 
increase  or  decrease.  The  latter  evaluation  was  obtained  by 
calculating  the  total  amount  of  increase  and  the  total  amount  of 
decrease  for  each  individual  point. 

Method  A  was  first  adopted,  but  it  gave  a  more  exact  picture 
of  the  fluctuations  which  occurred  than  of  the  various  showings 
as  a  whole.  So,  instead  of  the  progressive  comparison,  a  new 
measurement,  Method  B.  was  devised.  In  it  the  per  cent  of 
deflection  from  the  first  showing  was  used  as  the  standard  to 
which  the  per  cent  of  deflection  for  subsequent  showings  was 
contrasted.  The  number  of  increases,  number  of  '  no  changes,' 
number  of  decreases,  total  amount  of  increases,  and  total  amount 
of  decreases,  still  were  obtained.  This  was  done  for  each  indi- 
vidual '  reading  point.' 

To  show  what  occurred  during  the  various  scenes,  scores  at 
each  '  reading  point  '  were  summated  for  each  classification.  An 
estimate  of  what  occurred  for  all  Os  was  made  by  consolidating 
the  scores  within  the  five  classifications.  This  gave  the  total 
number  of  times  for  all  Os  that  an  increased  deflection,  an  identi- 
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cal  deflection,  and  a  decreased  deflection  occurred,  and  also  the 
total  extent  of  increases  and  decreases  for  the  scene  classification. 
The  data  were  completely  treated  throughout  this  procedure  by 
both  Methods  A  and  B,  but  final  interpretations  were  based  on 
Method  B. 

Observers.  An  unselected  group  of  15  elementary  psychology 
students  served  as  Os.  Although  they  ranged  from  19  to  26 
years  in  age,  the  majority  of  them  were  of  sophomore  ranking. 

Table  I.     Responses  to  love  scenes,  scored  by  Method  A 


No. 

No. 

No. 

Total 

Total 

Observer 

increases 

equals 

decreases 

increase 

decrease 

A 

20 

22 

23 

56 

56 

B 

19 

9 

35 

58 

90 

C 

34 

30 

34 

68 

69 

D 

21 

36 

23 

26 

49 

E 

24 

8 

38 

42 

69 

F 

20 

9 

27 

45 

76 

G 

16 

6 

32 

53 

145 

H 

26 

14 

25 

52 

61 

I 

44 

33 

56 

88 

99 

J 

30 

35 

33 

82 

91 

K 

13 

9 

29 

33 

75 

L 

34 

29 

41 

59 

68 

M 

24 

34 

29 

53 

51 

N 

17 

15 

22 

30 

45 

O 

14 

26 

34 

34 

78 

Total 

356 

315 

481 

779 

1122 

Av.  per  0 

23.73 

21.0 

32.07 

41.93 

74.8 

Their  percentile  ratings  on  the  University  of  Iowa  Qualifying 
Examination  suggested  that  they  were  of  more  than  average 
intelligence,  with  four  of  them  ranking  at  the  90th  percentile. 
On  the  basis  of  scores  on  the  Thur stone  Personality  Schedule,  the 
group  as  a  whole  could  be  described  as  well-adjusted  individuals. 
They  have  been  designated  throughout  the  tables  by  the  first  15 
letters  of  the  alphabet. 

IV.  Discussion  of  results.  Amorous  love  scenes.  Computed 
by  Method  A,  Table  I  suggests  that  in  response  to  love  scenes  the 
majority  of  Os  showed  about  as  many  increases  as  decreases, 
with  10  Os  having  a  large  number  of  '  similar  '  deflections.  All 
but  four  Os  showed  a  significant  amount  of  decrease  compared 
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to  the  amount  of  increase;  three  showed  a  small  preponderance 
of  decreases.  The  only  ()  (  M  )  who  did  not  show  this  tendency 
had  53  per  cent  of  increase  and  51  of  decrease,  which,  however, 
was  nol  a  significant  difference.  When  semes  of  15  ()s  are  com- 
bined  the  same  tendency  is  shown.  The  average  number  of 
'  decreases,'  '  equals,'  and  '  increases '  was  respectively  32.07, 
21.0,  and  17.7$  per  0.     A  comparison  of  total  amounts  of  per 

Table  II.     Responses  to  love  scenes,  scored  by  Method  B 


No. 

No. 

No. 

Total 

Total 

Observer 

increases 

equals 

decreases 

increase 

decrease 

A 

16 

9 

40 

44 

50 

B 

13 

7 

43 

48 

105 

C 

43 

35 

20 

87 

27 

1) 

30 

31 

19 

31 

138 

E 

15 

10 

45 

24 

88 

F 

20 

10 

26 

47 

74 

G 

3 

1 

50 

12 

288 

H 

16 

17 

32 

39 

70 

I 

39 

20 

74 

63 

172 

J 

26 

26 

44 

71 

102 

K 

4 

1 

46 

7 

229 

L 

39 

36 

29 

66 

~36 

M 

45 

26 

16 

79 

18 

N 

17 

10 

27 

28 

78 

0 

11 

10 

54 

32 

159 

Total 

337 

249 

565 

678 

1634 

Av.  per  0 

22.46 

16.6 

37.66 

45.2 

108.93 

cent  increase  and  decrease  again  suggests  a  significant  amount  of 
decrease.  The  average  for  each  0  was  74.8  per  cent  decreased 
deflection;  the  average  per  cent  of  increased  deflection  was  41.93. 
Since  Method  A  was  unduly  influenced  by  fluctuations, 
Method  B  was  used,  with  the  same  general  trend  again  evident  in 
all  respects,  although  there  was  a  much  more  significant  amount 
of  decrease.  The  average  number  of  decreases  was  37.66,  the 
average  number  of  identical  responses,  16.6;  and  average  number 
of  increases,  22.46.  The  average  decrease  in  per  cent  of  deflec- 
tion was  108.93  while  the  average  increase  in  per  cent  of  deflec- 
tion was  45.2  for  each  O.  For  this  group  as  a  whole  the  amount 
of  decrease  was  2.41  times  the  amount  of  increase. 
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Personal  danger  scenes.  Table  III,  obtained  by  Method  A, 
suggests  that  though  there  was  a  tendency  toward  decreased 
deflection  it  was  too  slight  to  be  significant.     About  half  the  Os 


Table  III. 

Response^ 

•  to  personc 

il  danc 

No. 

No. 

No 

Observer 

increases 

equals 

decrea 

A 

16 

13 

18 

B 

9 

16 

21 

C 

23 

19 

21 

D 

13 

29 

17 

E 

20 

16 

24 

F 

16 

8 

12 

G 

25 

15 

29 

H 

22 

9 

17 

I 

33 

26 

42 

J 

25 

31 

27 

K 

13 

14 

19 

L 

28 

24 

32 

M 

10 

39 

10 

N 

13 

16 

18 

0 

12 

27 

21 

Total 


278 


302 


Av.perO        18.33  20.13 


328 
21.87 


increase 

32 
22 
46 
14 
88 
40 
67 
39 
74 
42 
44 
61 
10 
20 
21 

620 

41.33 


decrease 

35 
49 
41 
18 
102 
58 
82 
34 
87 
42 
63 
77 
11 
26 
43 

768 

51.2 


Table  IV.    Responses  to  personal  danger  scenes,  scored  by  Method  B 

No.  No.  No.  Total  Total 

Observer  increases       equals      decreases  increase  decrease 


A 

13 

19 

15 

26 

28 

B 

8 

13 

25 

20 

104 

C 

36 

27 

0 

61 

0 

D 

5 

29 

25 

5 

25 

E 

14 

18 

28 

69 

38 

F 

18 

5 

13 

47 

78 

G 

16 

11 

42 

37 

162 

H 

22 

15 

11 

37 

11 

I 

17 

20 

64 

42 

111 

J 

26 

34 

23 

48 

65 

K 

5 

2 

39 

20 

157 

L 

13 

8 

63 

40 

100 

M 

17 

35 

7 

17 

7 

N 

13 

16 

18 

19 

25 

O 

6 

15 

39 

12 

113 

Total 


229 


Av.perO        15.26 


267 
17.8 


412 
27.46 


500 
33.33 


1024 
68. 


showed  an  increase  more  often  than  they  did  a  decrease.  When 
scores  of  all  Os  were  combined  the  average  number  of  decreases 
was  21.87,  of  identical  responses,  20.13,  and  of  increases,  18.53. 
Except  for  C  and  H  there  was  a  slight  tendency  to  show  a  greater 
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aim  unit  of  decrease  than  increase,  yet  not  a  particularly  significant 
one.  The  contrast  between  average  amounts  of  these  showed 
this  trend  more  clearly.  The  average  increase  in  j>er  cent  of 
deflection  for  each  0  was  41.33;  the  average  decrease  was  51.2. 
When  computations  were  made  by  Method  B,  which  was  not  so 
dependent  upon  fluctuations,  a  more  significant  trend  of  decrease 
is  discerned.  The  average  number  of  decreases  was  27.46  for 
each  0,  the  average  number  of  equals,  17.8,  and  the  average 
number  of  increases  was  15.26.     This  indicated  a  rather  signifi- 

Table  V*.    Response  to  impersonal  danger  scows,  scored  by  Method  A 


No. 

No. 

No. 

Total 

Total 

server 

increases 

equals 

decreases 

increase 

decrease 

A 

9 

14 

6 

30 

23 

B 

4 

16 

10 

6 

16 

C 

11 

21 

13 

21 

23 

D 

10 

16 

11 

13 

16 

E 

12 

12 

16 

31 

38 

F 

11 

2 

9 

17 

17 

G 

15 

7 

21 

41 

63 

H 

12 

23 

9 

16 

10 

I 

9 

7 

8 

16 

21 

J 

14 

18 

13 

15 

15 

K 

10 

8 

13 

49 

39 

L 

12 

16 

13 

29 

32 

M 

6 

10 

4 

6 

4 

N 

6 

15 

11 

8 

13 

0 

2 

21 

9 

6 

21 

Total 

143 

206 

166 

304 

351 

Av.  per  0 

9.53 

13.73 

11.11 

20.27 

23 . 4 

cant  preponderance  of  decreased  deflections.  The  average 
amounts  of  decreased  and  increased  per  cent  of  deflection  for 
each  O  were  68.0  and  33.33  respectively.  For  the  group  as  a 
whole  the  amount  of  decrease  was  2.04  times  the  amount  of 
increase. 

Impersonal  danger  scenes.  Table  V,  computed  by  Method  A, 
shows  a  consistent  and  slight  tendency  toward  a  smaller  number 
of  decreases  and  a  smaller  per  cent  of  deflection.  More  than 
half  of  the  Os  showed  this  decrease  in  all  respects.  The  average 
frequency  of  increases  was  9.53,  of  equals,  13.73,  of  decreases, 
11.11.  The  average  amount  of  increase  in  deflection  was  20.27; 
the  average  decrease  was  23.4. 
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The  computations  of  Method  B,  Table  VI,  substantiate  the 
trend  manifested  by  the  first  measurement,  except  that  a  more 
significant  tendency  towards  a  decreased   response   was   shown. 

Table  VI.    Response  to  impersonal  danger  scenes,  scored  by  Method  B 


Observer 

A 
B 
C 
D 
E 
F 
G 
H 
I 

J 
K 
L 
M 

N 
O 

Total 


No.  No.  No. 

increases       equals     decreases 


13 
S 
9 
9 
8 

13 
6 
8 

20 

14 
9 

12 
5 
8 
2 

141 


Av.  per  0         9.4 


13 

7 
22 
13 
12 

5 

4 

5 
21 
22 

2 
16 
12 
10 

6 

170 
11.33 


3 
18 
14 
15 
20 

4 
33 
10 

3 

9 

20 
13 

3 

14 
24 

203 

13.53 


Total 

Total 

increase 

decrease 

34 

3 

8 

27 

18 

17 

11 

25 

27 

23 

16 

8 

12 

140 

13 

35 

25 

3 

16 

12 

31 

55 

32 

13 

5 

3 

9 

18 

6 

59 

263 
17.53 


441 
29.4 


Table  VII. 

Responses 

to  pseudo-danger  scenes 

,  scored  by  Method  A 

No. 

No. 

No. 

Total 

Total 

Observer 

increases 

equals 

decreases 

increase 

decrease 

A 

7 

15 

24 

9 

97 

B 

3 

21 

10 

6 

20 

C 

15 

30 

25 

26 

67 

D 

7 

23 

6 

9 

9 

E 

2 

14 

17 

3 

82 

F 

G 

33 

9 

34 

87 

100 

H 

26 

14 

28 

61 

70 

I 

31 

20 

34 

59 

67 

J 

3 

13 

5 

4 

8 

K 

4 

16 

28 

10 

86 

L 

18 

10 

45 

34 

128 

M 

14 

13 

20 

31 

42 

N 

6 

14 

14 

6 

96 

O 

Total 

169 

212 

290 

345 

872 

Av.  per  O 

13.0 

16.31 

22.31 

26.54 

67.08 

Over  half  the  Os,  considered  individually,  showed  a  significant 
trend  toward  decreases  both  in  number  of  times  and  in  amount 
of  deflection.  There  was  an  average  frequency  of  decrease  of 
13.53,  of  identical  amount  of  deflection,    11.33  per   0,  and  of 
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increase,  9.4  times  for  each  0.  With  the  scores  combined  for 
the  group  there  was  average  aim  mm  of  decrease  of  29.4,  con- 
trasted with  17.53,  the  average  aim  mm  of  increase.  For  all  Os 
the  amount  of  increase  was  1.67  times  the  amount  of  increase. 
Comedy  or  pseudo-danger  scenes.  The  data  computed  by 
means  of  Method  A,  Table  VII,  indicated  that  all  hut  three  Os 
showed  a  greater  number  of  decreases  than  increases.  The  aver- 
age number  of  decreases  was  21.$  1,  of  identical  responses  16.31, 

Table  VIII.    Responses  to  pseudo-danger  scenes,  scored  by  Method  li 


No. 

No. 

X... 

Total 

Total 

Observer 

increases 

equals 

decreases 

increase 

decrease 

A 

2 

9 

37 

3 

172 

B 

3 

19 

12 

5 

19 

C 

6 

18 

47 

6 

161 

D 

9 

19 

9 

10 

15 

E 

2 

11 

20 

3 

92 

F 

G 

is 

"l 

51 

57 

166 

H 

40 

6 

21 

81 

87 

I 

34 

31 

20 

59 

26 

J 

3 

13 

5 

4 

8 

K 

2 

5 

41 

7 

147 

L 

7 

5 

60 

14 

262 

M 

16 

8 

23 

31 

34 

N 

5 

12 

17 

8 

108 

0 

,  . 

,  . 

Total  147  163  364  288  1297 

Av.  perO        11.3  12.5  28.0  22.2  99.9 

of  increases,  13.0.  The  average  amount  of  decrease  was  67.08 
for  each  O,  the  average  per  cent  of  increase,  26.54.  Again,  as 
with  the  other  types  of  scenes,  there  was  this  consistent  and  sig- 
nificant tendency  for  more  decreases  than  increases  to  occur. 

Table  VIII  shows  the  application  of  Method  B  to  the  data. 
It  indicates  that  all  the  Os  but  two  gave  a  significant  decrease  in 
the  number  of  times  a  decrease  occurred.  The  average  frequency 
of  decreases  was  28.0,  of  equals,  12.5,  and  of  increases,  11.3. 
For  all  Os  but  one  there  was  a  larger  amount  of  decrease  than 
increase.  With  the  scores  consolidated  for  the  group,  the  aver- 
age amount  of  decrease  w^as  99.9,  and  the  average  amount  of 
increased  deflection  was  22.2.  For  all  Os  the  amount  of  decrease 
was  4.50  times  the  amount  of  increase. 
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Miscellaneous.  In  this  grouping  the  general  tendency  for  a 
decrease  in  all  respects  was  noticed,  as  shown  in  Table  IX.  When 
the  Os  were  considered  individually,  the  majority  of  them  showed 
a  small  decrease  in  per  cent  of  deflection  and  also  a  small  decrease 
in  the  amount  of  deflection.  The  average  frequencies  of  decrease, 
equal,  and  increase  were  25.93,  22.07,  and  22.5,  respectively. 
The  average  amount  of  decrease  was  55.47;  the  average  amount 
of  increase  was  46.0. 

Table  IX.    Responses  to  miscellaneous  scenes,  scored  by  Method  A 


No. 

No. 

No. 

Total 

Total 

Observer 

increases 

equals 

decreases 

increase 

decrease 

A 

17 

22 

21 

37 

37 

B 

12 

17 

26 

23 

42 

C 

28 

43 

19 

43 

32 

D 

19 

28 

27 

27 

48 

E 

21 

19 

30 

73 

91 

F 

19 

4 

24 

45 

83 

G 

25 

16 

28 

53 

71 

H 

26 

15 

20 

53 

40 

I 

39 

29 

37 

76 

71 

J 

26 

38 

31 

53 

67 

K 

21 

14 

19 

66 

55 

L 

35 

15 

40 

59 

66 

M 

16 

28 

18 

29 

31 

N 

17 

18 

20 

23 

30 

0 

17 

25 

29 

30 

68 

Total 

338 

331 

389 

690 

832 

Av.  per  0 

22.5 

22.07 

25.93 

46.0 

55.47 

In  Table  X,  where  Method  B  was  applied  to  the  data,  a  more 
definite  trend  towards  degeneration  is  evident.  The  majority  of 
Os,  considered  individually,  showed  a  tendency  for  decrease  in 
reflection  to  occur  more  often  than  an  increase;  this  also  was 
true  for  the  total  amount  of  decrease.  The  average  frequencies 
of  decrease,  equals,  and  increase  were  29.5,  21.0,  and  20.0,  respec- 
tively. The  average  amount  of  increase  was  42.0;  the  average 
amount  of  decrease  was  69.2.  For  the  Os  as  a  whole  the  amount 
of  decrease  was  1.64  times  the  amount  of  increase. 

'Curves'  of  degeneration.  The  original  table  containing  the 
per  cent  of  deflections  for  each  reading  point  suggested  to  E  that, 
although  upon  reshowing  there  were  numerous  situations  eliciting 
a  steady  regression  in  emotional  response,  the  more  usual  '  curve  ' 
of  degeneration  was  characterized  by  fluctuations.  To  determine 
if  this  was  normal   for  the  various  situations.   Method   C  was 
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applied.  This  method  was  based  upon  the  total  i>ercentage^  of 
deflections  for  the  five  types  of  situations  in  repeated  showings. 
The  average  deflection  for  each  scene  for  the  various  showings 
of  each  0  then  was  secured.  On  the  basis  of  these  it  was  pos- 
sible to  observe  how  steady  or  fluctuating  was  the  tendency  toward 
degeneration.  These  combined  data  substantiated  the  obser- 
vation   made    upon    the    individual    'reading    points.'      Some    0s 


Table  X. 

Responses 

to  )iiisc( 

llaneous  scenes, 

scored  by   A 

lethod  B 

\<K 

No. 

No. 

Total 

Total 

Observer 

increases 

equals 

decreases 

increase 

dec  i 

A 

17 

17 

26 

33 

42 

B 

14 

11 

30 

23 

54 

C 

36 

49 

5 

55 

5 

D 

11 

24 

39 

15 

112 

E 

17 

22 

31 

68 

67 

F 

12 

9 

26 

37 

95 

G 

13 

14 

42 

37 

123 

H 

35 

21 

5 

68 

6 

I 

24 

27 

54 

55 

109 

J 

23 

36 

37 

41 

79 

K 

16 

8 

29 

49 

86 

L 

42 

26 

21 

76 

31 

M 

21 

22 

19 

39 

23 

N 

13 

18 

25 

18 

37 

0 

6 

11 

53 

16 

169 

Total 

300 

315 

443 

630 

1038 

A  v.  per  0 

20.0 

21.0 

29.5 

42.0 

69.2 

showed  a  steady,  progressive  decrease  in  emotional  response  with 
each  reshowing.  This  was  illustrated  by  X,  whose  combined 
average  deflection  for  the  love  scenes  decreased  from  2.3  per 
cent  of  deflection  for  the  first  showing,  to  2.07,  1.71.  0.31,  and 
0.47  per  cent  of  deflection  for  successive  reshowdngs.  Though 
there  were  Os  who  gave  this  progressive  decrease,  the  usual 
degeneration  was  more  like  the  data  from  E.  For  the  first  show- 
ing of  the  love  scenes  his  average  deflection  was  2.50,  followed 
by  1.64,  1.71,  1.28,  2.71,  and  0.29  for  the  reshowings.  His 
written  reports  showed  that  this  occasional  fluctuation  was  the 
result  of  a  reawakening  interest  in  character  interplay,  or  of 
refocusing  attention. 

V.  Discussion.  Interpretation  of  the  data  was  based  upon  the 
extent  of  galvanic  deflection  and  the  commentaries  given  by  the 
Os  as  to  their  enjoyment  of  each  film. 

Diminution  of  response  was  greatest  in  the  scenes  of  pseudo- 
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danger  of  a  '  slap-stick  '  nature.  The  suggested  reason  for  this- 
abrupt  decrease  in  per  cent  of  deflection  upon  reshowing,  as  evi- 
denced by  the  commentaries,  was  as  follows :  the  comedy  situ- 
ations of  danger  depended  upon  the  element  of  unexpectedness; 
when  this  was  gone  there  was  nothing  left  to  stimulate  attention. 
The  paucity  of  detail  in  acting  and  development  of  character,  the 
lack  of  interplay  between  characters,  and  the  absence  of  interest 
in  the  actors  as  real  people  gave  the  Os  no  motivation  to  maintain 
interest.  Some  brief  cmotations  from  the  comments  made  by  D 
illustrate  this.  "  The  comedy  was  fun,"  was  the  summary  of 
his  interest  in  the  first  showing.  But  after  the  second  showing 
he  reported,  "  I  nearly  wrent  to  sleep;  all  surprise  was  gone  so  it 
couldn't  seem  very  funny." 

It  was  to  be  expected  that  the  greatest  decrease  in  affective 
value  would  occur  in  these  scenes  of  pseudo-danger,  where  the 
outcome  of  the  situation  was  the  paramount  factor.  Likewise  in 
these  artificial  scenes,  so  unlike  the  real  happenings  of  life,  the 
'  adult  discount  '  was  prevalent  for  all  Os.  The  usual  comments 
upon  the  reshowing  were,  "  Generally  silly  and  ridiculous ;  it  was 
impossible;  no  intelligence  was  shown." 

The  remaining  four  types  of  situations,  amorous  love,  personal 
danger,  impersonal  danger,  and  miscellaneous,  were  all  events  in 
the  story  of  the  '  Feast  of  Ishtar.'  The  response  to  impersonal 
danger  scenes  was  negligible.  In  fact  many  Os  registered  only 
a  slight  deflection,  which  can  be  interpreted  as  a  slight  emotional 
response.  The  impersonality  of  the  scenes  of  destruction  and 
flight  from  the  burning  city  did  not  attract  or  hold  attention. 
Because  of  the  preponderance  of  '  zero  '  readings  from  the  begin- 
ning, there  could  not  be  as  large  a  decrease  in  emotional  response. 
The  comments  of  the  Os  suggested  that  even  the  spectacular 
element  was  rather  ineffectual  when  it  pertained  to  impersonal 
scenes  where  the  identity  of  the  character  was  unknown. 

In  regard  to  the  amount  of  emotional  response  to  the  three 
remaining  types  of  situations,  the  difference  between  any  two  of 
the  three  was  not  as  great  as  that  existing  between  the  situations 
>>ia  pseudo-danger  nature  and  other  scenes.  There  was  more  to 
watch,  more  to  hold  the  attention,  and  the  situation  was  not  of 
paramount   importance,   as   in   '  slap-stick  '   comedy.      When    the 
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characters  and  their  problems  ceased  to  hold  the  attention  oi  t lie 
Os,  when  they  knew  the  resolution  of  the  crisis,  then-  still  was 
richness  of  detail  in  the  background,  revelation  of  character, 
finesse  of  acting,  and  interpretation  of  motive  to  sustain  the 
affective  value. 

h  was  assumed  thai  a  degenerative  response  would  more  easily 
resull  during  stimulation  by  personal  danger  scenes  titan  it  would 
during  stimulation  by  love  scenes.  Bui  the  results  ol  this 
research,  on  the  basis  of  Method  l>.  which  was  accepted  by  £  as 
the  better  method,  showed  no  significant  difference.  Comments 
of  the  ( )s  suggested  that  the  action  and  wealth  of  detail  from 
interplay  of  character  in  the  gambling  scenes  continued  to  have 
affective  value  longer  than  the  amorous  scenes,  although  the 
original  deflections  had  not  been  as  large. 

The  influence  of  'adult  discount'  was  not  as  great  in  these 
three  tyi>es  of  situations.  Os  mentioned  the  artificiality  of  the 
destruction  of  the  city  in  the  impersonal  danger  scenes,  saying 
they  knew  it  was  done  only  with  small  clay  models.  But  there 
was  more  interpretation  of  character  interplay,  with  new  per- 
ceptual relationships  seen  in  the  other  three  types  of  scenes.  As 
N  said.  "  I  enjoyed  the  scene  where  Tisha  succeeds  in  converting 
Jether  to  her  goddess,  Satar.  It  seemed  significant  to  me  hecause 
it  symbolized  the  weakness  of  man.  his  inability  to  maintain  his 
ideals  where  women  are  concerned."  Again  this  ()  remarked, 
"I  enjoyed  the  destruction  of  the  city  hecause  the  punishment 
meted^pit  to  the  pagans  seemed  just  to  me,  and  it  in  a  sense  com- 
pensated for  the  injury  of  Jether." 

The  responses  to  the  miscellaneous  scenes,  those  establishing 
character,  developing  the  plot,  and  setting  up  the  inter-relation- 
ships between  characters,  did  not  show  as  much  degeneration  as 
either  the  love  or  personal  danger  scenes,  but  were  characterized 
by  a  uniform  tendency  toward  degeneration  of  the  galvanic 
records.  This  tendency  and  the  comments  for  the  five  types  of 
scenes,  suggest  the  conclusion  that  a  degeneration  in  emotional 
response  occurred  with  the  reshowing  of  motion-picture  situations. 

IV.   Conclusions. 

1.  A  degeneration  in  emotional  response  tended  to  occur  with 
the  reshowing  of  motion  picture  situations  having  affective  value, 
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although  fluctuations  often  occurred  in  the  form  of  a  temporary 
increase  in  emotional  reaction. 

2.  Individual  differences  were  present  in  the  number  of 
resho wings  needed  to  degenerate  the  emotional  response  to  these 
five  types  of  situations. 

3.  There  was,  for  all  scenes,  a  definite  tendency  for  reshow- 
ings  to  elicit  decreased,  rather  than  increased,  emotional  response. 

4.  Diminution  of  response  was  greatest  in  scenes  of  pseudo- 
danger.  The  amount  of  decrease  was  4.1  times  the  amount  of 
increase. 

5.  The  decrease  for  the  amorous  and  personal  danger  scenes 
was  approximately  half  that  obtained  in  pseudo-danger. 

6.  Impersonal  danger  and  miscellaneous  scenes  elicited  less 
emotional  intensity  on  the  initial  showing,  with  consequent 
slighter  degeneration  during  reshowings. 

7.  Pseudo-danger  situations  produced  the  greatest  original 
deflections  and  the  most  rapid  and  consistent  degeneration  of  the 
five  types  of  scenes  studied. 

8.  Commentaries  from  the  Os  indicated  that  increased  famil- 
iarity lessened  the  affective  value  of  the  situations. 

9.  These  reports  suggested  also  the  presence  of  an  '  adult  dis- 
count,' especially  for  scenes  of  pseudo-danger,  and  a  tendency  for 
the  Os  to  observe  finer  details  with  each  showing. 
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THE    EFFECT    OF    MOVEMENT   ON    THE    KLL<  TKO- 

DERMAL  RESPONSE 

by 

BEN J AMIN    SCHAEFER 

/.  Introduction.  Anion-  the  problems  involved  in  the-  use 
of  the  electrodermal  response  technique,  two  arc  oi  fundamental 
importance.  The  first  problem  is  to  determine  the  effect  oi  move- 
ment on  the  recorded  response.  The  second  is  to  determine  the 
characteristics  of  the  recorded  response  in  order  to  enable  E  to 
distinguish  responses  due  to  movements  from  those  due  to  emo- 
tional factors.  It  is  the  purpose  of  the  presenl  study  to  present 
experimental  data  which,  it  is  hoped,  will  contribute  at  least  to  a 
partial  solution  of  the  stated  problems. 

Complete  elimination  of  all  movement  during  an  experiment 
is  practically  impossible.  Therefore  it  is  important  that  E  know 
as  definitely  as  possible  what  effects  movements  may  have  on 
the  response  records  in  question.  Gross  bodily  movement  can 
be  controlled,  but  the  effect  of  relatively  simple  movements  should 
be  known.  Davis  (3)  expresses  the  need  for  further  experi- 
mentation when  he  says,  "  With  the  wide  variability  in  the 
reflex  the  most  necessary  contribution  to  knowledge  of  the  reflex 
seems  to  be  the  discovery  of  more  participating  factors  which 
can  be  controlled  experimentally."  It  is  not  necessary  to  review 
the  history  of  the  psychogalvanic  reflex,  more  appropriately 
termed  by  Ruckmick  (11)  the  electrodermal  response.  The  most 
complete  recent  review  of  these  investigations  has  been  published 
by  Land  is  (8). 

Du  Bois-Reymond  in  1843  called  attention  to  the  fact  that 
muscle  contraction  causes  a  galvanometric  deflection.  For  many 
years  experiments  have  been  conducted,  using  the  methods  of 
both  Fere  and  Tarchanoff,  without  particular  attention  being 
paid  to  simple  muscular  movements.      Waller  (13)    noticed  that 
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raising  the  little  finger  caused  a  momentary  increase  of  resistance 
but  he  did  not  believe  that  movement  affected  the  '  psychogalvanic 
reflex  '  to  an  appreciable  degree.  Jeffress  (7)  ascertained  how 
movement  and  other  irrelevant  activity  of  O  may  affect  the 
galvanometric  record.  He  concluded  that  gross  bodily  movement 
had  practically  no  effect  unless  accompanied  by  a  conspicuously 
strong  tension  of  the  arm  muscles.  Usually,  too,  such  a  move- 
ment resulted  in  a  curve  of  irregular  shape,  quite  different  from 
the  characteristic  curve  of  the  psychogalvanic  reflex.  White  (15) 
compared  electrical  resistance  during  relaxation  with  resistance 
during  bodily  tension.  He  used  a  dynamometer  to  produce  one 
type  of  tension  and  voluntary  bodily  tension  for  another  type. 
He  found  that  electrical  resistance  is  greater  during  relaxation 
than  during  tension.  This  finding  agrees  with  Richtcr's  (9), 
that  resistance  increases  during  sleep. 

Decrease  of  bodily  resistance  during  fatigue  has  been  reported 
by  Ruckmick  (10).  Resistance  was  consistently  lowered  when 
the  right  arm  was  held  outstretched  as  long  as  possible  in  a 
horizontal  position. 

The  usual  method  resorted  to  in  former  experiments,  to  eli- 
minate the  possible  effect  of  bodily  movement,  as  mentioned  by 
Dysinger  and  Ruckmick  (4),  has  been  to  observe  or  have  0 
report  when  movements  were  made.  If  possible  a  note  was  made 
of  such  movements  and  the  deflection  recorded  at  that  time  was 
not  considered.  This  is  not  a  very  desirable  method  because 
the  moment  when  a  movement  is  made  can  not  always  be  recorded 
satisfactorily. 

77.  Apparatus.  Investigators  using  the  electrodermal  response 
technique  have  found  certain  characteristics  desirable  in  an  appa- 
ratus. The  essential  requirements  are:  (1)  measurement  in 
standard  physical  units;  (2)  continuous  measurement;  (3)  per- 
manent record  of  all  variations;  (4)  constant  visibility  of  resist- 
ance level  and  variations  in  response;  (5)  simple,  preferably  dry, 
electrodes;  (6)  as  constant  a  current  as  possible  through  O; 
and  (7)  minimal  polarization. 

The  electrical  circuit  here  used  to  meet  the  above  requirements 
was  devised  in  the  psychological  laboratories  at  the  University 
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of  Iowa.  A  complete  description  of  the  circuit  and  apparatus 
is  given  by  Greenwald  (6).  Essentially,  the  ')')  —  ,  110  v.  alter- 
nating current  supply  was  reduced  in  potential  by  a  transformer 
to  an  output  of  IS  v.  O  was  placed  in  series  with  the  15  v. 
A.C.  supply,  a  rectifier,  the  galvanometer,  and  a  variable  resist- 
ance. This  variable  resistance  was  adjusted  so  that  the  total 
resistance  in  the  circuit,  including  that  of  0,  was  135,000  ohms 
at  the  beginning  of  the  experiment.  The  galvanometer  needle 
was  set  at  a  definite  point  by  sending  a  second  current  through 
the  galvanometer  in  the  opposite  direction. 

The  resistance  was  composed  of  a  number  of  fixed  resistors 
thrown  into  the  circuit  by  means  of  a  10-tap,  shorting-type, 
rotarv  switch.  The  values  of  these  resistances  were  such  that 
for  an  O's  resistance  of  15,000  ohms  and  each  multiple  of  that 
resistance,  up  to  eight,  exactly  135,000  ohms  were  placed  in  the 
transformer's  secondary  circuit.  The  resistance  of  0  plus  the 
fixed  resistance  always  approximated  135,000  ohms. 

The  resistance  of  the  rectifier  to  an  alternating  current  proved 
to  be  negligible.  The  galvanometer  used  had  a  sensitivity  of 
0.13  micro-amperes  per  mm.  scale  deflection,  and  with  the  proper 
'bucking'  current  gave  a  full  scale  deflection  for  a  15,000  ohm 
drop  in  O's  resistance.  It  was  possible  to  detect  changes  as  slight 
as  300  ohms  in  dermal  response,  at  any  resistance  level  within 
the  range  of  the  apparatus. 

The  apparatus  was  calibrated  by  putting  a  precision  resistance- 
box  in  place  of  O.  The  resistance  was  set  at  15,000  ohms,  and 
the  rotary  switch  turned  to  the  first  position.  The  deflection 
was  then  noted.  A  calibration  curve  for  the  first  position  was 
drawn,  with  the  scale  readings  along  the  abscissa  and  the  cor- 
responding ohmages,  in  place  of  O,  upon  the  ordinates.  A  similar 
curve  was  constructed  for  each  of  the  eight  positions.  They 
were  found  to  be  nearly  linear. 

The  original  Wechsler  (14)  psychogalvanograph  was  used  to 
record  deflections.  The  apparatus  had  been  adapted  to  use  3^ 
in.  Eastman  No.  1  sensitized  paper.  The  front  of  the  camera 
contains  a  translucent  scale,  upon  which  is  reflected  a  beam  of 
light   from  a  small   concave   mirror  mounted  on   the   recording 
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instrument.  This  beam  is  focused  through  a  narrow  slit  upon 
the  sensitized  paper  and  at  the  same  time  on  the  scale  for  obser- 
vational purposes.  A  timing  device  attached  to  the  roller  which 
moved  the  recording  paper  made  time  lines  at  intervals  of  two 
seconds. 

Dry  copper  electrodes,  2.5  cm.  square,  designed  and  described 
by  Ritckmick  (12),  were  used.  An  alternating  current  passing 
through  0  minimized  the  effect  of  polarization. 

777.  Observers.  The  Os  for  this  study  were  selected  at  ran- 
dom from  students  at  the  University  of  Iowa.  It  was  considered 
advisable  not  to  have  a  '  select  '  group  but  one  as  nearly  repre- 
sentative as  possible  of  the  university  population.  Each  O  was 
briefly  told  the  nature  of  the  study  and  asked  if  he  would  be 
willing  to  serve  for  about  an  hour.  Those  who  seemed  nervous, 
apprehensive,  or  unwilling  were  not  accepted,  because  their 
records  obviously  would  be  of  an  emotional  character  during  at 
least  a  part  of  the  experiment. 

The  records  of  32  Os,  14  men  and  18  women,  were  used  in 
the  compilation  of  the  data.  Records  of  all  movements  for  each 
O  were  desired  for  purposes  of  comparison.  Several  deflections 
of  five  Os  were  too  near  the  ends  of  the  scale  and  consequently 
not  completely  recorded.     None  of  these  five  records  was  used. 

IV.  Procedure  and  technique.  The  movements  selected  were 
for  the  most  part  those  that  might  be  normally  elicited  during 
an  experiment  using  the  electrodermal  technique.  The  voluntary 
movements  of  the  arm  were  confined  to  the  right  arm  because 
the  electrodes  were  attached  to  the  left  hand  and  it  was 
motionless. 

During  preliminary  work  the  order  of  movements  was  varied 
but  no  difference  was  noted  which  could  not  be  explained  by 
the  usual  individual  change  in  resistance  during  the  experiment. 
Magnitude  of  deflection  for  a  movement  was  very  much  the 
same,  providing  that  the  dynamometer  tension  was  last  in  the 
series  and  that  a  rest  period  of  at  least  a  minute  was  taken 
between  each  pair  of  movements.  This  was  necessary  because 
fatigue  resulted  from  gripping  the  dynamometer  for  a  short 
period. 
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( )n  the  basis  of  a  comprehensive  study  of  fear,  Bayley  (1) 
definitely  considers  startle  a  typical  emotion.     For  purposes  of 

com  pari  Sim  i  in  this  study,  the  startle  from  a  whistle  stimulus 
was  used  as  a  typical  emotion  response  for  each  0.  The  situa- 
tions used  in  the  study  consist  of  one  emotion  and  lu  movements. 

The  situations  wen-  as   follows: 

1.  Hand  iroin  knee  <l"un  I"  si<k-  and  return.  Place  your  right  hand  on  your 
right  knee  Bj  the  second  count  have  it  in  a  vertical  position  flown  at  your 
side,  then  return  it  to  your  knee  by  the  third  count. 

2.  Hand  to  forehead  and  return.  By  the  second  count  raise  your  right  hand 
from  your  right  knee  to  your  forehead  in  the  form  of  a  salute  and  return  it  to 
your  knee  by  the  third  count. 

3.  Swinging  arm.  Beginning  with  your  hand  on  your  right  knee,  lower  your 
hand  to  your  side  until  your  arm  is  in  a  vertical  position.  Then  swing  it 
forward  level  with  your  knee  and  then  backward  to  a  vertical  position.  Make 
a  swing  forward  during  one  count  and  backward  the  same  speed.  Return  your 
hand  to  your  knee  by  the  sixth  count. 

4.  Sigh.     Sigh  normally  as  though  you  were  tired. 

5.  Clear  your  throat.     Do  not  exaggerate  the  action. 

6.  Cross  your  knee  and  return.  By  the  second  count  cross  your  right  knee 
over  the  left.  Begin  returning  the  right  foot  to  the  floor  by  the  third  count 
and  place  the  foot  on  the  floor  by  the  fourth  count. 

7.  Deep  breath.  Take  as  deep  a  breath  as  possible  and  hold  it  until  told  to 
exhale  then  exhale  completely.    Time  of  holding,  five  sec. 

8.  Passive  movement — lift  and  drop.  Be  as  relaxed  as  possible.  Let  your 
arm  hang  at  your  side  completely  relaxed.  By  means  of  a  strap  loosely  fastened 
around  your  wrist,  E  will  lift  your  hand  by  means  of  a  cord  and  pulley  on  this 
apparatus  stand.  Your  hand  will  be  lifted  level  with  the  top  of  your  head,  then 
allowed  to  drop.  Allow  it  to  fall  limply  at  your  side.  Your  hand  will  not  be 
hurt. 

9.  Passive  movement — lift  and  lower.  Be  completely  relaxed  as  in  the  other 
passive  movement.  E  will  merely  raise  and  lower  your  arm.  Do  not  use  your 
muscles  in  any  way. 

10.  Dynamometer.  When  E  says  '  squeeze,'  grip  the  dynamometer  as  tightly 
as  possible  and  hold  it  until  told  to  release  it.  Do  not  be  interested  in  how 
much  you  can  grip  it  so  long  as  it  is  as  much  as  you  can  do.  Do  not  move  the 
rest  of  your  body.    Time  for  holding,  five  sec. 

11.  Whistle — startle.  This  was  given  without  O's  knowledge  of  it.  It  was 
given  at  the  end  of  the  experiment  and  after  O  was  told  to  relax  so  that  a 
record  might  be  taken  of  a  change  of  total  resistance  during  the  experiment. 
This  was  true  but  the  whistle  produced  a  startle  which  was  used  for  purposes  of 
comparison  between  it  and  the  movements. 

Another  situation  was  used  to  show  whether  imagination 
would  be  accompanied  or  followed  by  an  electrodermal  response. 
The  directions  for  this  were : 

Imagine  that  a  hair  is  irritating  you  on  your  forehead  and  that  you  wish  to 
brush  it  aside.  However,  make  no  movement.  You  will  be  told  when  to  start 
imagining  and  when  to  stop.     Time,  10  sec. 
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If  any  change  in  resistance  was  noted  during  this  '  imaginal  f 
situation  it  was  slight,  as  shown  by  the  curve  for  '  imagining  ' 
(Fig.  1).  The  slight  changes  recorded  were  attributed  to  the 
normal  change  of  total  resistance  taking  place  during  an  experi- 
ment along  with,  and  independent  of,  the  deflections  due  to  the 
controlled  situations.  The  records  for  imagination  were  not 
included  in  the  treatment  of  the  data. 

It  will  be  noted  that  not  all  movements  are  distinctly  different. 
Movement  No.  3  may  be  considered  a  variation  or  prolongation 
of  one,  No.  7  an  exaggeration  of  No.  4,  and  No.  8  and  Xo.  9 
are  closely  related.  We  desired  to  determine  whether  charac- 
teristic differentiae  in  variations  of  similar  movements  could 
be  noted  in  the  curve  of  response. 

The  Os  were  seated  in  a  chair  in  full  view  of  E  but  so  placed 
that  the  Os  were  not  distracted  by  E's  manipulating  the  appa- 
ratus. The  chair  was  provided  with  a  left  arm  rest,  comfort- 
ably softened  with  cloth.  Two  straps  fastened  to  the  rest  held 
the  forearm  securely  and  prevented  its  being  moved. 

Before  the  arm  was  fastened  and  the  electrodes  attached,  the 
following  directions  were  read  by  O  : 

Directions  for  O.  This  experiment  is  an  attempt  to  determine  the  effect  of 
movement  on  galvanometric  reading. 

It  is  necessary  that  you  eliminate  all  emotional  feelings  and  ideas.  Briefly, 
make  your  mind  as  '  blank '  or  free  from  all  mental  processes  as  possible.  Do 
not  so  much  as  wonder  what  will  take  place  next  in  the  experiment  as  you  will 
be  told  each  step  in  advance.  Be  as  relaxed  as  possible  both  mentally  and 
physically. 

The  electrodes  placed  on  your  left  hand  will  not  give  you  a  shock  nor  irritate 
your  hand.  Your  arm  is  to  be  as  firmly  fastened  as  possible  to  avoid  movement 
of  the  left  hand.  You  are  asked  not  to  move  your  left  hand  or  fingers  of  the 
hand.  However,  do  not  tense  them.  Keep  the  palm  upward  as  much  as  is 
possible.     Assume  a  comfortable  position. 

You  will  be  asked  to  make  various  simple  movements  with  your  right  hand 
and  arm,  such  as  dropping  it  to  your  side,  swinging  it  at  your  side  at  a  given 
speed,  raising  your  hand  to  your  forehead  as  in  a  salute,  to  allow  the  experi- 
menter to  move  your  arm  while  it  is  relaxed,  and  similar  movements.  Other 
situations  will  be  to  sigh,  and  to  '  clear  your  throat.' 

While  you  are  making  any  one  movement  please  avoid  making  any  other 
movements  with  your  body.  Please  keep  both  feet  flat  on  the  floor  throughout 
the  experiment. 

The  experimenter  will  tell  you  each  movement  you  are  to  make  and  after  a 
brief  pause  will  tell  you  to  make  the  movement.  After  each  movement  you  are 
to  remain  as  quiet  as  possible.    Do  not  be  expectant  of  signals  or  what  will  take 
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1.  I  land  to  side  2.  Hand  to  forehead  3.  Arm  swinging 


4.  Sigh 


5.  Clearing  throat 


6.  Crossing  knee 


7.   Deep  breath  9.   Passive  movement  12.  Imagining 


H 


8.  Passive  movement  10.  Dynamometer  11.  Startle 

Fig.  1.     Tracings  of  typical  electrodermal  response  records 
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place  next.  The  more  closely  you  follow  these  directions,  the  less  time  will  be 
required  to  complete  the  experiment.  Do  not  talk  unless  asked  to  do  so  by  the 
experimenter  or  unless  you  do  not  understand  the  movement  you  are  to  make. 

O's  left  palm  then  was  cleaned  with  a  95  per  cent  solution 
of  ethyl  alcohol,  to  remove  any  foreign  matter  which  might  pre- 
vent accurate  registering  of  the  electrodermal  response.  The 
palm  was  dried  with  cotton.  0  was  again  assured  that  no  shock 
would  be  given  and  no  uncomfortable  effects  noticed  during  or 
after  the  experiment. 

The  electrodes  referred  to  above  also  were  cleaned  and  dried 
in  the  same  manner  as  O's  palm.  They  were  fastened  to  the 
palm  of  the  left  hand.  After  O  had  been  put  in  the  circuit,  the 
palm  was  turned  upward  and  then  downward  to  determine 
whether  the  electrodes  had  been  placed  firmly  against  the  skin. 
When  practically  no  deflection  was  registered  while  the  palm  was 
in  one  position  or  the  other,  the  electrodes  were  considered  well 
adjusted.  However,  0  was  required  to  keep  the  palm  upward 
while  the  arm  was  maintained  in  a  comfortable  position.  The 
two  straps  of  the  arm  rest  were  tightened  to  keep  the  forearm 
from  moving.  One  was  near  the  elbow  and  the  other  over 
the  wrist,  but  they  were  not  tight  enough  to  hamper  blood 
circulation. 

All  the  movements  except  the  dynamometer  grip  were  prac- 
tised by  0  to  avoid  a  variation  of  movements  between  different 
individuals  in  response  to  the  same  directions.  Each  movement 
was  first  described,  then  demonstrated.  The  '  count '  or  speed 
of  movement  was  determined  by  a  metronome  set  at  one  beat 
per  second.  Most  Os  were  able  to  judge  the  speed  of  the  move- 
ments accurately  enough  to  dispense  with  the  metronome  beat 
during  the  recording.  The  possible  distracting  effect  of  the 
beating  metronome  thus  was  eliminated  after  the  practice 
movements. 

0  was  asked  if  he  had  any  questions  concerning  the  procedure 
before  photographic  records  were  made.  E  then  asked  O  to  be 
as  relaxed  as  possible  and  to  feel  no  apprehension  or  interest 
during  the  experiment  other  than  carrying  out  the  directions. 

A  record  was  made  of  O's  resistance  at  the  beginning  of  the 
experiment.      E  described  each   movement  before   it  was  to  be 
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made,  t<>  avoid  uncertainty  and  confusion.  The  time  between 
the  direction  and  the  signal  'now,"  when  the  movement  began, 
varied  because  the  movement  was  made  only  when  no  visible 
change  was  registered  b)  the  galvanometer. 

The  time  thai  the  record  was  continued  for  each  movement 
after  the  maximal  decrease  was  nol  the  same  in  all  i  The 

deflection  seldom  returned  exactly  to  the  level  Mom  which  it 
had  departed  before  the  movement  began,  and  the  duration  of 
the  period  of  recovery  therefore  depended  upon  hov«  soon  the 
galvanometer  registered  no  change  of  resistance.  A  stimulus-key 
recorded  the  beginning  of  a  movement. 

After  the  recording,  (>  was  asked  the  following  two  questions: 

1.  What  was  your  attitude  toward  being  an  observer  for  the  experiment? 

2.  What  was  your  attitude  or  feeling  during  the  experiment? 

Typical  replies  to  the  first  question  were  as   follows: 

1.  "  I    was   somewhat   interested   and   wanted   to   know   what   the   experiment 

was  like." 

2.  "  I   was  tired  of  studying  and  was  glad  to  have  a  change." 

3.  "  1  wondered  what  I  would  have  to  do  and  was  a  little  hesitant  to  be  an 

observer." 

Typical  replies  to  the  second  question  were  of  greater  impor- 
tance and  were  more  or  less  of  the  following  nature : 

1.  "  I  was  casually  interested  during  the  practice  period  but  after  that  I  knew 

what  I  was  to  do  so  I  just  tried  to  follow  directions." 

2.  "  I  didn't  care  what  was  done.     I   felt  rested  until   the  dynamometer  and 

whistle  were  used." 

3.  "  Sometimes  I  was  expectant  but  took  the  attitude  of  not  caring.     I  was 

pretty  indifferent  after  the  practice." 

V.  Analysis  of  the  data.  Method  of  treatment.  The  deflec- 
tions of  the  galvanometer  were  read  from  the  photographic 
records  in  terms  of  millimeters.  These  readings  were  then  trans- 
muted into  ohms  from  the  calibrated  curves  referred  to  in  the 
discussion  of  apparatus. 

Explanations  of  the  terms  used  and  how  they  were  derived 
are  given  below. 

The  period  of  latency  is  the  number  of  seconds  elapsing  between  the  stimulus 
mark  on  the  record  and  the  beginning  of  the  change  in  resistance  shown  by  a 
rise  in  the  response  curve. 

The  period  of  deflection  is  the  number  of  seconds  from  the  beginning  of  the 
deflection  to  the  peak  or  maximum  change  in  resistance  recorded. 
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Percentage  decrease  in  resistance.  The  resistance  in  ohms  at  the  beginning 
of  each  situation,  and  the  resistance  at  the  maximum  point  of  deflection  (peak) 
were  found.  The  quotient  found  by  dividing  the  difference  between  these  two 
readings  by  the  resistance  at  the  beginning  of  each  situation,  was  called  the 
percentage  change  or  decrease  in  resistance  for  each  movement. 

Percentage  recovery  of  resistance.     The  recovery  phase  is  that  part  of  the 

Table  I.     Periods  of  latency  and  periods  of  deflection  of  men  and  women  in  seconds 
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3 

4 

2 

4 

2 

4 

3 

3 

32 

2 

3 

0 

5 

0 

8 

7 

3 

2 

4 

2 

4 

9 

5 

7 

4 

2 

3 

1 

6 

2 

2 

Arabic    numerals    at    head    of    columns    identify    situations.      The    first    14    Os    are    men.       The 
remaining    18  are  women. 


response  curve  following  the  peak  of  deflection.  The  only  part  of  the  recovery 
phase  considered  in  this  study  was  that  having  a  period  of  duration  equal  to 
the  period  of  deflection.  The  difference  in  ohms  was  obtained  between  the 
reading  at  the  peak  of  deflection  and  the  point  terminating  the  recovery  phase 
considered.  The  deflection  in  ohms  was  called  the  percentage  of  recovery  of 
resistance.  This  was  a  percentage  of  the  total  deflection  for  each  situation. 
The  percentage  of  change  of  total  resistance  that  took  place  in  O  during  the 
experiment  was  found.  This  change  occurred  in  addition  to  the  deflections  due 
to  the  various  situations.    The  difference  between  the  resistance  at  the  beginning 
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,  i  the  experimenl  and  the  resistance  just  before  the  whistle  stimulus  was  given, 
divided  by  the  resistance  al  the  beginning,  gave  th<  ol  change  during 

the  experiment. 

The  rate  of  recover)  of  resistance  following  the  peak  oi  reac- 
tion was  studied  because  of  the  significance  attributed  to  it  l>> 
Darrow  ( 2). 

One  recorded  reading  for  each  movemenl  was  felt  to  be 
justifiable  for  the  following  reasons: 

With  IS  0s,  repeated  readings  were  taken  of  each  of  the  movements  sepa- 
rately.     It  was  found  that  from  S  to  12  repetitions,  varying  from  individual  to 
individual,  were  required  before  the  response  died  out.     With  few  excepts 
the  response  gradually  disappeared.    Winn  a  movemenl  was  repeated  with  onlj 
a  few  seconds'  rest  the  response  gradually  disappeared. 

When  a  period  of  a  minute  <>r  more  elapsed  before  each  repetition,  the 
response  did  not  vary  sufficiently  to  warrant  taking  the  average  of  a  number  of 
readings. 

Movements  of  the  type  used  in  this  study  would  very  rarely  he  repeated 
oftener  than  one  a  minute  by  normal  individuals  under  experimental   conditions. 

Differences  in  periods  of  latency  and  deflection.  The  data  in 
Table  I  show  that  with  few  exceptions  the  period  of  latency  for 
each  of  the  10  movements  is  less  than  the  period  of  deflection. 
In  a  few  cases,  eight  out  of  a  total  of  320,  the  period  of  latency 
is  the  same  as  the  period  of  deflection.  In  hut  two  cases  oi 
the  total,  the  period  of  latency  is  longer  than  that  of  deflection. 
On  the  other  hand,  four  exceptions  occurred  out  of  $2  to  the 
statement  that  in  startle  the  period  of  latency  is  equal  to  or  greater 
than  the  period  of  deflection. 

Averages  of  periods  of  latency  and  deflection.  Tahle  11  shows 
the  averages  for  all  the  movements  for  32  cases.  The  differ- 
ences between  the  two  periods  are  more  outstanding.  There 
is  no  appreciable  difference  between  the  two  sexes.  The  average 
for  the  combined  group  shows  a  decidedly  longer  period  of 
deflection  for  all  movements  than  for  startle. 

Considering  the  period  of  latency  only,  movements  eight  and 
nine  closely  approximate  the  period  for  startle.  The  period  of 
deflection  for  these  movements  is,  however,  considerably  greater 
than  that  for  startle. 

The  period  of  latency  is  quite  consistently  less  variable  than 
the  period  of  deflection,  as  shown  by  the  SDs.     The  period  of 
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latency    is    shorter    and    the    period    of    deflection    longer    for 
movements  than   for  startle. 

The  difference  between  the  periods  of  latency  and  deflection 
was  found  for  each  of  the  situations.     The  CRs  show  the  sig- 

Table  II.     Statistical  treatment  of  periods  of  latency  and  periods  of  deflection 

in  seconds 


Situations 


.A 

B 

C 

D 

E 

F 

G 
H 


1 

0.7 
3.2 

1.0 
3.1 

0.9 
3.1 

.4 
.9 

1.68 
-.51 

0-2 
2-6 

2.2 

2.09 


1.0 

3.7 

1.2 

3.5 

1.1 

3.6 

.7 

.5 

1.31 

-1.08 

0-3 
2-6 

2.5 

2.81 


1.3 

3.7 

1.0 

4.4 

1.1 

4.1 

.7 
1.4 

1.28 
—  .95 

0-3 
2-8 

3.0 

1.80 


1.1 
4.1 

1.2- 
3.3 

1.2 

4.7 

.5 
1.1 

1.36 
-.81 

0-2 
1-6 

2.5 

1.93 


1.1 

3.2 

1.1 
3.2 

1.1 
3.2 

.6 
.2 

1.33 
—  .62 

0-2 
1-4 

2.1 

2.06 


6 

1.1 

3.5 

1.3 

3.8 

1.2 

3.7 

.7 
1.7 

1.19 

-.73 

0-3 
2-7 

2.6 

1.43 


7  8 

1.6  2.3 

4.6  4.3 

1.4  2.2 

4.5  4.0 

1.5  2.2 

4.6  4.2 

.9  .6 

1.5  .3 

.90  .36 

—1.18  —1.36 


0-4 
2-8 

3.1 

1.76 


1-3 
3-6 

1.9 

1.81 


2.6 
5.1 

2.3 
5.1 

2.4 
5.1 

.7 
1.9 

.16 
-1.21 

1-4 
2-8 

2.6 

1.25 


10 

1.5 
4.2 

1.7 

4.5 

1.6 

4.4 

.6 
1.3 

.89 
-1.24 

1-3 

2-7 

2.7 
1.95 


(11) 

2.9 
2.6 

2.4 
2.3 

2.7 
2.5 

.8 
.3 


1-5 

1-5 

I 

—  .13 


A     Means  of  14  men  for  all  situations 
B      Means  of  18  women  for  all  situations 
■C      Means  of  all  Os  as  a  group 
D     SDs  of  the  distributions  of  all  Os 
.E     CRs  of  the  mean  differences  between  startle   (11)   and  each  of  the  movements   (1-10).     No  sign 

before  the  figures  indicates  that  the  period  of  latency  for  startle  is  of  longer  duration.     Minus 

sign  indicates  that  the  period  of  deflection  for  startle  is  of   shorter  duration  than  in   each  of 

the  movements 
F     Range  of  periods  of  latency  and  deflection  in  sec. 
■G     Actual  difference  of  means  between  period  of  latency  and  period  of  deflection  for  each  situation. 

Period  of  deflection  for  all   movements   greater  than   period   of   latency.      The   reverse   is   true 

of  emotion 
H      CRs  of  data,  following  G 

In  the  table  the  periods  of   latency   immediately   follow   the  letter.      Directly  below   them   are   the 
periods  of  deflection  for  all  situations. 

All   formulae  and   interpretations  aie  based  on   Garrett  (5). 


nificance  of  these  differences.  A  CR  of  2.0  or  more  usually 
may  be  considered  statistically  significant.  In  the  light  of  that 
criterion  the  obtained  differences  are  not  statistically  significant. 
However,  the  differences  are  consistently  in  one  direction 
throughout,  which  may  be  a  distinguishing  characteristic. 

The  range  in  seconds  is  of  considerable  interest.  The  period 
of  latency  varied  from  zero  to  four  seconds  for  movements  and 
from  one  to  five  for  startle.     The  range  of  the  period  of  deflec- 
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tion  for  the  movements  considered  as  a  whole  was  from  one  to 
eight  seconds;  that  of  startle  was  from  one  to  five  seconds. 

In  Table  II  the  differences  between  the  period  of  latency  and 

the  period  of  deflection   for  the  movements  are  quite  significant. 

The  chances  out  of  100  that  the  true  differences  are  greater  than 

zero  range   from  89  to   100.  the  period  of  deilection  being  con- 


Table  III.    Percentage  of  decrease  in  resistance  and  percentage  of  recovery 


M 

i 

\1. 

M, 

R 

A 

A 

>. 

A 

Situations 

Dec. 

Rec. 

Dec. 

Rec. 

Dec. 

Rec. 

Dec. 

Rec 

1 

9.1 

53.0 

7.6 

69.7 

8.5 

60.7 

1-21 
20 

24-100 

7(> 

2 

11.0 

54.8 

9.6 

54.9 

10.3 

54.9 

2-22 
20 

20-80 

60 

3 

11.3 

55.5 

7.9 

53.7 

9.8 

54.7 

2-28 
26 

16-100 
84 

4 

12.7 

59.2 

11.9 

49.7 

12.3 

55. 1 

4-28 
24 

21-K? 
64 

5 

9.8 

56.6 

11.8 

57.5 

10.3 

57.1 

2-20 
18 

22-100 
78 

6 

11.6 

5f».l) 

10.3 

65.3 

11.0 

60.1 

3-24 
21 

24-100 
76 

7 

14.8 

54.3 

15.3 

55.2 

15.0 

54.7 

3-48 
45 

21-439 
68 

8 

14.1 

59.6 

12.1 

57.8 

13.2 

58.8 

2-32 
30 

36-87 
51 

9 

13.5 

46.1 

11.9 

59.5 

12.8 

52.0 

1-31 
30 

24-100 
76 

10 

17.7 

55.8 

18.5 

55.7 

18.1 

55.8 

2-46 
44 

28-88 
60 

(ID 

22.2 

29.7 

25.8 

27.7 

23.8 

28.8 

5-55 
50 

8-51 
43 

.\r,  Mean  of  men,   N=14 

Ms  Mean  of  women,   N=rl8 

Ma  Mean  of  men  and  women  combined,   N=:32 

R  Range  in  thousands  of  ohms 

Dec.  Percentage  of  decrease  in  resistance 

Rec.  Percentage  of  recovery  of   resistance 

siderably  greater  for  all  movements.  In  startle,  however,  the 
difference  is  insignificant  and  the  period  of  latency  slightly 
greater. 

These  results  are  not  in  complete  agreement  with  Jeffress  (7) 
who  states  that  the  effect  of  taking  a  deep  breath  or  of  sighing 
is  indistinguishable  from  the  true  '  reflex  '  in  both  form  and 
latent  period  and  is  thought  to  be  of  the  same  general  nature. 

Percentage  of  decrease  of  resistance  and  recovery.  The  method 
of  obtaining  the  figures  presented  in  Tables  ITI  and  IV  has  been 
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discussed  above.  As  would  be  expected,  the  actual  percentages 
of  all  the  Os  varied  considerably.  In  regard  to  the  averages, 
then,  of  the  few  cases  in  each  group,  no  outstanding  differences 
appeared  which  could  be  reasonably  attributed  to  sex. 

The  percentage  of  decrease  for  movement  is  consistently  less 
than  for  startle.  Differences  between  the  movements  in  percent- 
age decrease  are  not  great.  It  would  be  presumptuous  to  attempt 
to  distinguish  a  movement  by  the  amount  of  decrease  in  resist- 

Table  IV.     Variability  of  percentages  of  decrease  and  recovery  in  resistance, 

and  significance  between  each  movement  and  the  emotion  of 

startle,  for  both  decrease  and  recovery 


Mean  pe 

r  cent  of 

decrease  and  recovery 

A 

SD< 

A 

list. 

CR 

A 

Situations 

r 

Decrease 

Recovery 

r 
Decrease 

Recovery 

f 

Decrease    B 

.ecovery 

1 

8.5 

60.7 

4.4 

20.5 

1.28 

1.36 

2 

10.3 

54.9 

5.4 

16.1 

1.09 

1.32 

3 

9.8 

54.7 

6.0 

17.3 

1.10 

1.25 

4 

12.3 

55.1 

6.1 

19.1 

.90 

1.18 

5 

10.3 

57.1 

5.2 

19.4 

1.10 

1.25 

6 

11.0 

60.1 

6.7 

17.5 

.98 

1.50 

7 

15.0 

54.7 

9.9 

17.5 

.58 

1.24 

8 

13.2 

58.8 

7.5 

15.5 

.79 

1.56 

9 

12.8 

52.0 

5.6 

19.3 

.88 

1.48 

10 

18.1 

55.8 

10.8 

17.4 

.30 

1.30 

(11) 

23.8 

28.8 

12.1 

11.3 

The  CR's  indicate  the  significance  of  the  difference  between  the  emotion  of  startle  and  each 
movement  in  percentage  of  decrease  and  recovery.  The  percentage  of  decrease  was  consistently 
greater  for  startle  than  for  the  movements.  The  percentage  of  recovery  was  consistently  less  for 
startle  than  for  the  movements. 


ance  following  it.  The  gripping  of  the  dynamometer  showed 
the  greatest  deflection.  This  result  is  to  be  expected  because 
of  the  degree  of  tension  created.  These  data  confirm  those  of 
White  (15)  who  observed  that  resistance  is  decreased  with  ten- 
sion. With  the  exception  of  one  movement  of  one  O  (crossing 
of  knee)  all  movements  caused  a  decrease  of  resistance.  Changes 
as  small  as  300  ohms  were  registered  by  the  apparatus  used. 

If  the  averages  are  taken  as  criteria  the  per  cent  of  recovery 
in  all  movements  was  greater  than  that  in  the  case  of  startle. 
The  recovery  for  a  period  of  time  equal  to  the  deflection  time 
was  in  most  cases  about  twice  as  rapid  and  was  more  uniform 
for  movements  than  for  a  typical  emotion.  On  the  average, 
then,  the  curve  for  movement  is  more  svmmetrical  than  that  for 
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startle      In    the    case    of    individual    0s,    however,    not    every 
movement    shows    a    more    rapid    recovery    of    resistance    than 

startle. 

Table  III  shews  the  greal  variability  of  the  32  cases  for  each 
movement,  both  for  the  decrease  in  resistance  and  for  the 
recovery  phase. 

It  was  considered  desirable  to  determine  the  variability  of  the 
percentages  of  decrease  and  recovery  in  resistance  for  each  of 
the  situations  in  the  experiment.  The  SDs  of  the  distribution 
of  percentages  of  decrease  and  recovery  are  shown  in  Table  IV. 
The  CRs,  in  the  same  table,  show  that  the  differences  between 
the  phenomena  attending  various  movements  and  those  exhibited 
during  the  experience  of  startle  are  not  statistically  significant 
for  either  decrease  or  recovery  of  resistance.  However,  for 
these  studies,  all  differences  are  consistent  enough  to  warrant 
the  conclusion  that  88  to  (,4  times  in  100  the  difference  in  each 
case  is  greater  than  a  chance  difference. 

General  considerations.  The  method  of  calculating  the  change 
of  resistance  which  took  place  during  the  experiment  has  been 
presented  above.  Twelve  men  showed  a  decrease  of  resistance 
ranging  from  1  to  21  per  cent.  Two  men  showed  an  increase 
of  resistance  of  from  2  to  7  per  cent.  Fifteen  women  showed 
a  decrease  in  resistance  ranging  from  3  to  43  per  cent,  while 
three  showed  increases  of  from  5  to  36  per  cent. 

The  smallest  resistance  of  the  men  for  the  first  reading  was 
8,600  ohms,  for  the  women  19.700  ohms.  The  greatest 
resistance  for  men  and  women  was  40,400  and  45,600  ohms, 
respectively. 

VI.  Summary  and  Conclusions 

1.  The  period  of  latency  for  voluntary  movements  is  consist- 
ently shorter  than  the  period  of  latency  of  a  typical  emotion. 
The  differences  in  periods  of  latency  are  not  as  evident  in  the 
case  of  passive  movement  and  a  typical  emotion. 

2.  The  period  of  deflection  is  consistently  longer  in  any 
movement  than  in  a  typical  emotion. 

3.  The  period  of  deflection  is  consistently  longer  than  the 
period  of  latency   for  all   movements  and  quite  significantly  si 


72  BENJAMIN  SCHAEFER 

The   reverse   is   true   in  a  typical   emotion,   but   the   difference   is 
negligible. 

4.  From  the  data  at  hand  it  would  seem  safe  to  assume  thatr 
unless  an  individual  was  greatly  fatigued  in  general  or  repeated 
a  movement  in  rapid  succession,  movements  considered  in  this 
study  are  accompanied  by  a  lowering  of  resistance. 

5.  The  average  decrease  in  resistance  following  a  typical  emo- 
tion is  greater  than  that  following  movement.  This  also  is  true 
in  the  great  majority  of  individual  cases. 

6.  On  the  average  the  recovery  found  in  this  study  is  about 
twice  as  rapid  for  movements  as  for  a  typical  emotion.  The 
curve  associated  with  a  typical  movement  consequently  gives 
a  closer  approximation  to  the  shape  of  a  normal  frequency  curve. 
The  curve  for  a  typical  emotion  is  more  abrupt  and  steep  when 
the  decrease  takes  place.  Recovery  for  emotion  on  the  other 
hand,  is  gradual  and  of  longer  duration  than  that  for  movements. 

7.  The  writer  believes  that,  in  so  far  as  the  Os  in  this  study 
were  representative  of  a  general  college  population,-  for  move- 
ments similar  to  those  studied,  it  is  possible  to  distinguish 
electrodermal  responses  accompanied  by  movements  from  those 
accompanied  by  a  typical  emotion.  This  may  be  achieved  by  a 
consideration  of  the  following  characteristics,  observed  in  rela- 
tion to  each  other:  (1)  if  a  response  has  a  relatively  short 
period  of  latency  and  a  correspondingly  longer  period  of  deflec- 
tion than  another,  it  is  likely  that  a  movement  and  not  an  emo- 
tion accompanied  it;  (2)  if,  together  with  the  above,  the 
response  shows  a  decrease  in  resistance  and  the  curve  is  rela- 
tively symmetrical,  with  the  deflection  two  or  more  times  as 
rapid  as  the  recovery  phase  of  equal  duration,  it  is  likely  that 
a  movement  accompanied  the  deflection. 

8.  From  an  analytical  study  of  over  350  photographed 
responses  it  is  concluded  that  movements  of  one  kind  can  not 
be  distinguished  from  those  of  another  kind. 

9.  Great  muscular  tension  is  not  required  to  elicit  the  electro- 
dermal  response.  Passive  movements  and  minimal  muscular 
changes  and  contractions  were  sufficient  to  register  a  decrease 
in  resistance  of  from  1  to  48  per  cent. 


0. 
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10.  In  differentiating  a  response  associated  with  a  movement 
from  that  associated  with  a  typical  emotion,  the  period  of  latency, 
puiod  of  deflection,  decrease  in  resistance,  recovery  phase,  and 
the  genera]  shape  of  the  curve  must  all  be  considered. 

11.  The  present  study  has  considered  movements  relatively 
free  from  emotional  feeling.  This  statement  is  substantiated 
by  the  introspections  of  Os  and  by  the  fact  that  E  observed  no 
indications  of  emotion.  However,  in  the  typical  emotion  later 
elicited,  e.g.,  startle,  there  was  usually  a  jerk  or  slight  move- 
ment of  the  body.  Slight  tension  of  some  muscles  inevitably 
occurred.  Despite  this  fact  the  responses  correlated  with  move- 
ments do  have  characteristics  which  differentiate  them  from 
responses  correlated  with  a  typical  emotion. 
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